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(57) Abstract: The present invention is related to piperazine -2-carboxamide derivatives of 
formula (I) for the treatment and/or prophylaxis of preterm labor, premature birth, dysmen- 
orrhea and for stopping labor prior to cesarean delivery. Wherein A, X, Y, R 1 and R 2 are as 
defined in the description. 
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Piperazfoe-2-carboxaiErfde derivatives 

Field of fee invention 

The present invention is related to piperazine -2-carboxamide derivatives of formula (I) for 
the treatment and/or prophylaxis of preterm labor, premature birth, dysmenorrhea and for 
S stopping labor prior to cesarean delivery. Also, the present invention is related to novel 
piperazine -2-carboxamidc derivatives of formulae (II) and (III). 

Packground of the invention 

In the field of obstetrics, one of the most important problems is the management of pre term 
labor and premature birth as they represent a major cause of perinatal morbidity and 
10 mortality. 

In recent years, strong evidence has accumulated indicating that the hormone oxytocin . 
plays a major role in initiating labor in mammals, notably in humans . Thereby, it is 
assumed that oxytocin exerts said effect in a direct as well as an indirect way, by 

contracting the uterine myometrium and by enhancing the synthesis and release of - <~- 

15 contractile prostaglandins from the uterine endometriurn/decidua. These pro staglandins 
may furthermore play a role in the cervical ripening process. 

In parturition, the high circulating concentrations of progesterone induce uterine quiescence 
while the uterus acquires contractile ability. Shortly before term, plasma progesterone 
concentrations foil, oxytocin receptor expression in the uterus increases markedly, and 
20 uterine contractile activity increases. At term, the contractions rise to a crescendo, resulting 
in delivery as a result of two interacting positive feedback loop. The first is a local uterine 
loop: within the uterus itself, prostaglandins and other uterotonic factors are produced and 
released in response to uterine contractions. The second loop involves the hypothalamus: in 
response to uterine contractions and vaginal a nd cervical distension, magnoccllular 
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oxytocin neurons in the hypothalamus increase their activity resulting in the release of 
oxytocin from their axon terminals in the posterior pituitary; the released oxytocin acts 
upon the uterus both to stimulate the further production of prostaglandins and to contribute 
further to the contractions of fee uterus. ( Journal of Endocrinology 157, p.343-359 (1998) 
5 by J. A Russell and al.). 

For the treatment of preterm labor , several approaches have been considered such as the use 
of magnesium sulfate, ethanol or therapeutic agents acting as p2 adrenergic agonists or 
oxytocin antagonists: 

• With the use of magnesium sulfate, it has been observed that plasma concentrations 

10 above the therapeutic range of 4 to 8 mg/dL can cause inhibition of cardiac conduction 
and neuromuscular transmission, respi ratory depression and cardiac arrest, thus making 
this agent unsuitable notably when the renal function is impaired. 

• Ethanol is effective in preventing premature labor, but it does not produce a 
corresponding reduction in the incidence of fetal respirator y distress. Also, ethanol is 

IS assumed to have a negative impact on the fetus. 

• The Pr adrenergic receptor generally causes an inhibitory action within the colls 
wherein it is expressed (muscles, heart, uterus etc), ^-adrenergic agonists are used to 
activate said inhibitory action of the receptor. Hence, p2-adrenergic agonists are 
sympathomimetics which - amongothers - inhibit uterine contractility. Known Pr 

20 adrenergic agonists for the treatment of preterm labor are Ritodrine, Terbutaline and 
Albuterol. 

• Oxytocin antagonists: Oxytocin (OT) is a peptide hormone causing the contraction of 
the uterus of mammals during labor. Oxytocin (OT) receptors increase dramatically 
during the course of pregnancy. The concentration of OT receptors has been shown to 

25 correlate with spontaneous uterine activity. In the last few years, a number of papers 
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have suggested that the hormone oxytocin may be a physiological initiator of labor in 
several mammalian species including humans. Furthermore, oxytocin is believed to 
exert this effect in two different parts, either by directly contracting the uterine 
myometrium and by enhancing the synthesis and release of contractile prostaglandins 
5 from the uterine endometriunVdecidua. Therefore, by blocking oxytocin, the direct 

(contractile) and indirect (enhanced prostaglandin synthesis) effects of oxytocin on the 
uterus maybe achieved. 

Prostaglandins (PGs), more particularly prostaglandin F 2a (PGFta), play a key role in the 
normal physiology of several tissues including ovary, oviduct, uterus, testis, lung and 

10 possibly eye and heart and is implicated in reproductive functions such as ovulation, 

luteolysis and parturition. It is well known tha t parturition is initiated when prostaglandin 
F2a interacts with FP (Prostaglandin F receptor) in ovarian luteal cells of the pregnant mice 
to induce luteolysis. (Science vol. 277 p.681-687 (1997) by Yuhihiko Sugimoto et at). 
Actions ofPGF 2 n are mediated by tho PGF receptor (FP), which is a hcterotrimeric 

15 guanos ine triphosphate - binding protein (G protein) - coupled rhodopsin type receptor 
specific to mis PG (Science vol.277, p.681-83 (1998) by Yuhihiko Sugimoto et aL). 

These prostaglandins belong to a group of eicosanoids that are produced by the enzymatic 
activity of cyclooxygenasc. Together with the thromboxanes, prostaglandins constitute the 
prostanoid subgroup of the eicosanoids. Prostaglandins (PGs) mediate various physiologi - 
20 cal processes such a s fever generation and inflammation. Aspirin and related drugs act 
through inhibition of PG biosynthesis. 

PGF2a is synthesized, to varying degrees, by almost every tissue in the body and is a 
stimulant of several different types of physiological functions including granulose lutein 
cell death, myometrial smooth muscle contraction, Leydig cell testosterone synthesis 
23 regulation, regulation of oviductal cilia beating, bronchoconstriction, and bone metabolism. 
- They are synthesized in fetal and maternal membrane 8 and act to ripen the cervix and 
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contract the myometrium. PGF 2a is a major prostaglandin for enhancing uterine 
contractility. 

Specific prostaglandin receptors (EP i, EP 2| EP4 and FP) are expressed in the human 
myometrium. Activation of EP 2 and EP4 receptors results in smooth muscle relaxation 

5 whereas activation of the PGF^elective receptor (FP receptor) results in contraction. 
Indeed, the prostaglandin F 2a receptor acts via a G protein -coupled receptor, coupled to 
activation of phospholipase C and increases in IP 3 that release Ca 2 * from intracellular 
stores. The increases in intracellular calcium mat ensue lead to increased contraction of 
smooth muscle via activation of myosin light chain kinase. Also, it is known mat mice 

10 lacking the FP receptor have normal fertility but no labor at term. However healthy pups 
were delivered by cesarean cut One of the most important roles of PGF 2a is in reproductive 
biology as a luteolytic agent m the non -pregnant state, at the end of the luteal phase, 
increased pulsatile serum levels of PGF 2a (of uterine origin) cause apqptotic cell death of 
the granulosam lutein cells (McCracken et al Res.Reprod. 16:1-2 (1984)). 

15 There is recent evidence for up -regulation of the contractile FP receptor with the onset and 
during progression of labor. Also, recent reports indicate that oxytocin induces production 
of PGs in human myomctrial cells via upregulation of COX-2. Such a mechanism may 
explain the sustained release of PGs in uterine tissue, promoting labor. Therefore, there Is 
strong evidence that interfering with the prostaglandin pathway by blocking selectively the 

20 contractile FP receptor will delay the p regression of labor. A compound able to block the 
interaction between PGF 2a and its receptor, Le. a PGF ^receptor antagonist, is therefore 
assumed to be more efficacious for treating preterm labor than current regimens. 

Because of the involvement of PGF 2a in birth initiation, several approaches have already 
been performed to test new PGF 2a inhibitors. Indomethacin is a well known prostaglandin 
25 inhibitor and has already been tested to study the possible mode of action of prostaglandins 
{Prostaglandins, 12(6) p.1053-9 (1976) by Chatterjee A.). In J. Reproa\ FerUL, 116(1), 
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p.103-111 (1999) Williams B. J. et al observed that fkmbtin meglumin disrupted the normal 
13,14-dihydro-15-keto prostaglandin F 2a profile but did not abolish prostaglandin synthesis 
completely or delay the onset of labor in treated animals. Mattos R. etal ( Rev. Reprod^ 
5(1), p.38-45 (2000) use polyunsaturated fatty acids such as linoleic, linolcnic, 
S cicosapentacnoic and docosahexaenoic acids which may inhibit prostaglandin F 2a. 

Recently, a phenol derivative known as p38 inhibitor (4 ^5^4-flm>rophenyl)-4-(4-pyridyl)- 
imidazol-2-yIJphenoI) has been tested and it has been observed that said compound 
inhibited both prostaglandin F 20 production and COX -2 expression induced by stimulation 
with DL-ip {Biochem. Biophys. Res. Commun ., 288(5), p. 1155 -1161 (2001) by Chuo-ku 
10 Chiba). 

Tsumura & Co proposed prostaglandin F 20 inhibitor active to relax the smooth muscle of 
uterine and effective for the remedy of abdominal pain caused by abortion, prematur e labor 
and dysfunction, by using a phtalidc derivative as an active component (JP -01050818). 

In their patent (US -6,271,201), Board of Regents, the University of Texas System discloses 
15 a method for regulating placental cell production of thromboxane and P GF2a comprising 
treating placenta cells with a pharmacologically effective amount of insulin -like growth 
factor I sufficient to inhibit thromboxane and prostaglandin F 2a production without 
affecting prostacyclin or prostaglandin E 2 production. 

Furthermore, literature suggests that prostaglandins stimulate the proliferation of human 
20 colon carcinoma cells in vitro (Biochemica at Btophysica Acta 1258/2, p. 215 -223 (1995)). 
It is known that increased expression of cyclooxygenase (COX) and over -production of 
pros taglandin s (PGs) have been implicated in the development and progression of 
colorectal cancer ( Cancer Research , Vol 58, Issue 1 1 p.2323 -2327). It has been disclosed 
in the patent literature that a decrease in a specific prostanoid metabolite, FGF2 a, could 
25 account for the beneficial effects of NSAIDS in the prevention and treatment of colorectal 
cancer (WO 02/058546 filed by The Arizona Board of Regents). 
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Piperazine carboxamides for the treatment of mammalian infertility are described for 
instance inPCT/EP03/50640. 

Piperazine 2-tert-butyl carboxamides are disclosed in WO 95/21 162 




R ! & R 2 may be a -COR moiety whereby R is selected from the group consisting of C 1-C5 
5 alky!, -CH 2 -aryl, -CH^heteroaryl, aryl (i.e. phenyl or naphthyl) and trifluoromemy L 

Summary of the invention 

The present invention relates to the use of piperazine -2-carboxamide derivatives of formula 

(0 




B 



as well as pharmaccutically acceptable salts thereof for the preparation of medicament for 
10 the treatment and/or prevention of prete rm labor, premature birth, dysmenorrhea, and for 
stopping labor prior to cesarean delivery. In one embodiment, the compounds of this 
invention are antagonists of prostaglandin receptors, particularly of the prostaglandin 
Fta receptor (FP). 
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Further, the present invention relates to novel piperazine -2-carboxamide derivatives of 
formulae (II) and (HI) 



It has been found that compounds of the present invention are modulators of the 
5 Prostaglandin receptor. According to o ne embodiment they are antagonists of the 
Prostaglandin F20 receptor (FP) function. When the Prostaglandin F 2a receptor (FP) is 
bound by the compounds of the present invention, PGF 2a is antagonized by being blocked 
from its receptor and thus being unable to exert its biological or pharmacological effects. 
The compounds of the present invention are therefore useful in the treatment and 
10 prevention of preterm labor, premature birth and for stopping labor prior to cesarean 
delivery. 

The compounds of the present invention arc useful in the treatment of dysmenorrhea wh ich 
may be defined as a cyclic pain associated with menses during ovulatory cycles. The pain is 
thought to result from uterine contractions and ischemia, probably mediated by the effect of 
1 5 prostaglandins produced fn the secretory endometrium. By blocking b om the effects of 
prostaglandin F&, on the uterus, a FP antagonist is more efficacious for treating 
dysmenorrhea than current regimens. 




(HQ 



Retafled description of the invention : 
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In particular, compounds of die present invention are useful in the treatment and prevention 
of prostaglandin related disorders of mammals and especially humans. It is a purpose of 
this invention to provide a method to down -regulate, or to antagonize the function of 
prostaglandins, particularly prostaglandin F 2c, in disease states in mammals. It is another 
S purpose of this invention to develop a method of preventing or treating prostaglandin F ia 
related disorders by antagonizing the binding of said prostaglandin to its receptor. 

The following paragraphs provide definitions of the various chemical moieties that make 
up the compounds according to the invention and are intended to apply uniformly through - 
out the specification and claims unless an otherwise expressly set out definition provides a 
10 broader definition. 

"Ci-C 6 -alkyT refers to monovalent alkyl groups having 1 to 6 carbon atoms. This term is 
exemplified by groups such as methyl, ethyl, n -propyl, isopropyl, n -butyl, isobutyl, tert- 
butyl, n-hexyl and the like. 

"Aryr refers to an unsaturated aromatic carb acyclic group of from 6 to 14 carbon atoms 
15 having a single ring ( e,g. t phenyl) or multiple condensed rings ( e.g., naphthyl). Preferred 
aryl include phenyl, naphthyl, phenantrenyl and the like. 

"Ci-Cs-alkyl aryl" refers to C l-Ce-alkyl groups having an aryl substituent, including benzyl, 
phenethyl and the like. 

"Heteroaryl" refers to a monocyclic heteroaromatic, or a bicyclic or a tricyclic fused -ring 
20 heteroaromatic group. Particular examples of heteroaromatic groups include optionally 
substituted pyridyl, pyrrolyl, fuiyl, thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazo lyl, 
isothiazolyl,pyrazolyl, 1,2,3 -triazofyl, 1,2,4-triazolyl, 1^3-oxadiazolyl, 1,2,4 -oxadia- 
zolyl, 1,2,5-oxadiazolyl, l,3,4-oxam*azolyU,3,4-triazmyl, 1,2,3 -triazinyl, benzofuryl, [2,3- 
oUhydroJbenzofuryl, isobcnzoftuyl, benzo thienyl, benzotriazolyl, isobenzothienyl, indolyl, 
25 . isoindolyl, 3H-indolyl, benzimidazolyl, inridazo[l,2 -a]pyridyl, benzothiazolyl, benzoxa - 
zolyl, qirinoliztnyl, quinazolinyl, pthalazinyl, quinoxalinyl, cinnolinyl, napth yridinyl, 
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pyrido[3,4~b]pyridyl, pyrido[3,2 -bjpyridyl, pyrido[4,3 -bjpyridyl, quinolyl, is oquinolyl, 
tetrazolyl, 5,6,7,8 -tetrahydroquinolyl, 5,6,7,8 -tetrahydroisoquinolyl, purinyl, ptcridinyl, 
carbazolyl, xanthenyl orbenzoquinolyl. 

"Ci-Ce-alkyI heteroaryl" refers to C i-Ce-alkyl groups having a heteroaryl substituent, 
5 including 2-iurylmcthyl, 2 -thienybnclfayl, 2 -(lH-indol-3 -yl)ethyl and the lite. 

"C 2 -C6-aikcnyr refers to alkenyl groups preferably having from 2 to 6 carbon atoms and 
having at least 1 or 2 sites of alkenyl unsaturation. Preferable alkenyl groups include 
etbenyl (-CH=€H 2 ), n-2^ropenyl (aUyU -CH 2 CH=CH ? ) and the like. 

"C 2 -C6-alkcnyl aryl" refers to C 2^-alkcrryl groups having an aryl substituent, including 2 - 
10 phenylvinyl and the like. 

"CrCfi-alkenyl heteroaryl" refers to C 2 -C<r alkenyl groups having a heteroaryl substituent, 
including 2-(3-pyridinyi)vinyl and the like. 

"C^e-alkynyl" refers to alkynyl groups preferably having from 2 to 6 carbon atoms and 
having at least 1 -2 sites of alkynyl unsaturation, preferred alkynyl groups include cthynyl 
15 (-ChCH), propargyl (-CH 2 CsCH), and the like. 

"d-Ce-alkynyl aryl" refers to C rC6-alkynyl groups having an aryl substituent, including 
phenylethynyl and the like. 

"CrQ-alkynyl heteroaryl" refers to C j-Ce-alkynyl groups having a heteroaryl substituent, 
including 2-thienylethynyl and the like. 

20 "C 3 -C8-cycloalkyr refers to a saturated carbocyclic group of from 3 to 8 carbon atoms 
having a single ring (eg. cyclohexyl) or multiple condensed rings ( eg. norbornyl). 
Preferred cycloalkyl include cyclop cntyl, cyclohexyl, norbo myl and the like. 
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"Ci-Cfi-alkyl cycloalkyl" refers to C i-Q-alkyl groups having a cycloalkyl substituent, 
including cyclohcxyhncthyl, cyclopcntylpropyl, and the like. 

'TieterocycloalkyP refers to a C 3-C$-cycloaIkyl group according to the definition above, in 
which 1 to 3 carbon atoms are replaced by heteroatoms chosen from the group consisting of 
5 O, S, NR, R being defined as hydrogen or C i-Ce alkyL Preferred heterocycloalkyl include 
pyrrolidine, piperidirte, piperazinc, 1 -mcthylpiperazine, morpholinc, and the like. 

"Ct-CValkyl heterocycloalkyl" refers to C i-Ce-alkyl groups having a heterocycloalkyl 
substituent, including 2-(l^yrrolidinyI)ethyl,4-moipholinylmethyl, (l-mcthyl-4- 
prperidinyl)methyl and the like. 

10 "Carboxy" refers to the group -C(0)OH. 

^Ci-Ce-alkyl carboxy" refers to C i-Cs-alkyl groups having a carboxy substituent, including 
2-carboxyethyl and the like. 

"Acyl" refers to the group -C(0)R where R includes H, "C i-C 6 -alkyr, "Ca-Q-alkenyl", 
^z-C^alkyrryr, "Cs-Cs-cycloalkyr, heterocycloalkyl <f heterocycloalkyr, "aryl", 
15 "heteroaryl", "Ci^i-alkyl aryl" or "C i-C 6 -alkyl heteroaryi", "C *<V*lkenyl aryl", "C^- 
alkenyl heteroaryr, "C2-C6-alkynyl aryP, "C rCe-alkynylheteroaryr, "C i-C6-alkyl 
cycloalkyl", "C i-Cc-alkyl hcterocycloalkyr". 

"Ct-Qj-alkyl acyl" refers to C i-C6-alkyl groups having an acyl substituent, including 2 - 
acetylcthyl and the like. 

20 "Aryl acyl" refers to aryl groups having an acyl substituent, including 2 -acetylphcnyl and 
the like. 

"Heteroaryl acyl" refers to hetereoaryl groups havin g an acyl substituent, including 2 - 
acctylpyridyl and the like. 
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"C3-C8-(hetero)cycloaliyl acyl" refers to 3 to 8 membered cycloalkyl or heterocycloalkyl 
groups having an acyl substituent, 

"Acyloxy" refers to the group -OC(0)R where R includes H, "C i-C 6 -alkyr, "C 2 -CV 
alkenyT, "C^-alkynyl", "CrCs^cloalkyl", "heterocycloalkyl", "aryl", "heteroaryr, 
5 "Ci-Cs-aliyl aryl" or "Ci-Ce-alfcyl heteroaryr, "CrC 6 -alkcnyi aryl", "C 2 ^alkenyl 
heteroaryl", "Cz-GniUcynyl aryl", X^-alkynyhieteroaryr, "C i-<Valkyl cycloalkyl", 
"Ct^e-alkyl heterocycloalkyl". 

"Ci-C6-alkyl acyloxy" refers to C i-Q-alkyl groups having an acyloxy substituent, 
including 2 -(acetyloxy)ethyl and the like. 

10 "Alkoxy" refers to the group -O-R where R includes "C i«Ce-alkyl", "CyCfi-alkenyr, "C2- 
Cs-alkynyT, "Cs-Ca-cycioalkyl", "heterocycloalkyr, "aryl", "heteroaryr, "C,-£ 6 -aIkyl 
aryr or "CfCe^lkyl heteroaryr, "CrQ-alkenyl aryl", tt C 2 -C 6 -alkenyl heteroaryr, "C2- 
Cs-alkynyl aryl", "C ^6~alkynylheteroaryr , "C ,-C^alkyl cycloalkyl", "C i-Ce-alkyl 
heterocycloalkyl". 

15 "Ci-Cfi-alkyl alkoxy" refers to C i-Q^alkyl groups having an alkoxy substituent, including 
2-cthoxyethyl and the like. 

"Alkoxycarbonyl" refers to tho group -C(0)OR where R includes "C ,-C 6 -alkyr, "C 2 -Cfi- 
alkenyl", "Ci^-alkynyl", "Ca-Ck-cycloalkyl", "heterocycloalkyl", "aryl", "heteroaryl", 
"Ci-C^alkyl aryl" or "C i-Ce-alkyl heteroaryl", "C 2-C 6 -alkenyl aryr^C^-ataryl 
20 heteroaryl", «C 2 -Ce-alkynyl aryl", X^fi-alkynylheteroaryl", "Ci-Ce-alkyl cycloalkyl", 
"Ci-Ce-allcyl heterocycloalkyr. 

"CrC6-alkyl alkoxycarbonyl" refers to C i-C 6 -alkyl groups having an alkoxycarbonyl 
substituent, including 2 -(benzyloxycarbonyl)cthyl and the like. 
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"Aminocafbonyl" refers to the group -<2(0)NRR 1 where each R, R' includes independently 
hydrogen, "C rCe-alkyl", "C^e-alkenyl", "C^e-alkynyr, "C 3 -C 8 -cycloaIkyr, 
"heterocycloalkyr, "aryr, "heteroaryr, ^Ci-Ce-alkyi aryl" or "C i-Cs-alkyl heteroaryl", 
"C 2 ^alkenyl aryr, "C^-alkenyl heteroaryr, "C^e-aUcynyl aryr, "Ci-Ce- 
5 alkynylheteroaryl", tt C i-C«-alkyl cycloalkyr, "C i-CValkyl heterocycloalkyt". 

"Ci-C$-alkyl aminocarbonyr refers to C j-Ca-alkyl groups having an aminocarbonyl 
substituent, including 2 -(dimethylaminocarbonyl)eth yl and the like. 

"Acylamino" refers to the group -NRC(0)R* where each R,R' is independently hydrogen, 
"Ci-Ce-alkyl", M C 2 -Ce-alkenyr, "C^e-alkynyl", "Cs-Cs-eycloalkyr, "heterocycloalkyl", 
10 "aryr, "heteroaryr, "C i-C 6 -*lkyl aryl" or "Ci-Cg-alkyl heteroaryr, "CrC 6 -*lkenyl aryr, 
w C 2 -Ce-alkenyl heteroaryr, "C^e-alkynyl aryr, tt C z-C^-alkynyiheteroaryl", "C i-Q-alkyl 
cycloalkyr, "C i-Ca-alkyi heterocycloalkyr'. 

"d-Ce-alkyl acylamino" refers to C i-Cg-alkyl groups having an acylamino s ubstituent, 
including 2 -(propicmylaiTuno)cthyl and the like. 

15 "Ureido" refers to the group -NRC(0)NR ? R w where each R, R\ R" is independently 
hydrogen, "Ci-Qj-alkyl", "C^-alkenyl", ,4 C2-C6-alkynyr, "C 3 -C s -cycloalkyr, 
"heterocycloalkyr , "aryr, "heteroaryr, "Ci-C<s-alkyl aryl" or "C i-C«-alkyl heteroaryr, 
"CrCe-alkenyl aryl", "C^Cg-alkenyl heteroaryr, "C^Cg-alkynyl aryr, "C2-Q5- 
alkynylheteroaryr, "C i-Ce-alkyl cycloalkyr, "C i-C 6 -alkyl heterocycloalkyl", and where R' 

20 and R", togcth cr with the nitrogen atom to which they are attached, can optionally form a 
3-8-racmbcred heterocycloalkyl ring. 

"Ci-Cs-alkyl ureido" refers to C i-C6-aikyl groups having an ureido substituent, including 2 - 
pV-mcthylureido)ethyl and the like. 



"Carbamate" refers to the group -NRC(0)OR' where each R, R' is independently 
25 hydrogen, "Ci-<Valkyr,"C^ 
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"heterocycloalkyl", "aryl", "heter oaryl", "C i-C 6 -alkyl aryl" or "C i-C 6 -alkyl heteroaryr, 
Xz-Cg-alkenyl aryl", "Cz-Q-alkenyl rtctcroaryT, w CrCe-aIkynyl aryl", "Cz-Qj- 
alkynylheteroaryr, "C i-CValkyl cycioalkyl", "C i-C$-alkyl heterocycloalkyr. 

"Amino** refers to the group -NRR* where each R, R* is independently hydrogen, "C i-Ce- 
5 alkyl", "Ci^alkenyl", "Cz-Ce-alkynyr, "CrCs-cycIoalkjrl", heterocycloalkyr, "aryl", 
heteroaryl**, "Ci-C 6 -alkyl aryl" or "C i-CValkyl heteroaryr, "Cz-Cfi-alkenyi aryl**, "Ca-CV 
alkenyl heteroaryr, "C^-alkynyl aryl", "C 2-C^alkynylheteroaryr , "C i-Ce-alkyl 
cycioalkyl", "Ci-C^-alkyl heterocycloalkyr, and where R and R\ togethcrwith the 
nitrogen atom to which they are attached, can optionally form a 3 -8-membercd 
10 heterocycloalkyl ring. 

"Ci-Ce-alkyl ammo** refers to C t-C 6 -alkyl groups having an amino substituent, includi ng 2- 
(l-pyrrolidinyl)ethyl and the Kke. 

"Ammonium" refers to a positively charged group -N*RR*R", where each R, R',R'* is 
independently, "C i-Ce-alkyi", "C 2 -<Valkcnyr, "C^-alkynyl", <l C 3 -C8-eycIoalkyr, 
15 "heterocycloalkyl", "Ci-Ce-alkyl aryl" or "C i-C«-alkyl heteroaryl", "C 2 -C«-alkenyl aryl", 
"C2-C 6 -aIkenyl heteroaryl", "Ca-Cralkynyl aryl", M C 2 -Ce-alkynylhetcroaryl", "C i-Ce-alkyl 
cycioalkyr*, "C i-Cfi-alkyl heterocycloalkyl", and where R and R\ together with the 
nitrogen atom to which they are attached, can optionally form a 3 -8-membcrcd 
heterocycloalkyl ring. 

20 "Ci-C6-alkyl ammonium*' refers to C l-Ce-alkyl groups having an ammonium substituent, 
including 2-{l-pyrrolidinyl)ethyl and the like. 

'Halogen** refers to fluoro, chloro, bromo and iodo atoms. 



••Sulibnyloxy" refers to a group -OSO r R wherein R is selected from H, "C i-Cff-alkyl", 
,4 Ci-Ce-alkyl" substituted with halogens, e.g., an -OSO2-CF3 group, "C2-C6-alkcnyl", "C 2 - 
25 Cs-alkynyl", "Cs-Cs-cycloalkyl", "heterocycloalkyl", "aryl", "heter oaryl", "Ci-C 6 -alkyl 
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aryl w or H Ci-C 6 -*Ikyl heteroaryr, "C^-alkenyl aryl", "C 2 <^alkenyl heteroaiyr, "Ct- 
Cfi-alkynyl aryl", X^^lkynylhcteroaryl", "C i-Cg-alkyl cycloalkyl" X i<J 6 -alkyl 
heterocycloalkyl". 

<4 Ci-C6-alkyl sulfonyloxy" refers to C i~C 6 -alkyl groups having a sulfonyloxy substituent, 
5 including 2 -{mcthy Isulf onyloxy) etfay I and the like. 

"SulfonyT refers to group "-S0 2 -R" wherein R is selected from H, "aryl", "heteroaryr, 
"Ci-Ce-alkyr, M Ci-C«-alkyl" substituted with halogens, e.g. t an-S0 2 -CF 3 group, "CrCr 
aDrenyi", "CrCe-alkynyl", "C^Hycloalkyi", "heterocycloalkyl", "aryl", "heteroaryl", 
"Ci-Cfi-alkyl aryr or "C i-CValkyl heteroaryr, M C 2 -C 6 -alkenyl aryr, "C2-C6-alkenyi 
10 heteroaryr, < «C 2 -C fi -alkynyl aryr, "CrCfi^lkynylheteroaryl", "C ,-C<s-alkyl cycloalkyl", 
"Ci-Ce-alkyl heterocycloalkyl". 

"Ci-CValkyl sultonyr refers to C i-C*-alkyl groups having a sulfbnyl substituent, including 
2-(methylsulfonyl)ethyl and the like. 

"Sulfinyl" refers to a group "-S(0)-R" wherein R is selected from H, "C i-Ce-alkyl", "Ci- 
15 Q-alkyl" substituted with halogens, e.g., an -SO-CF 3 group, "Cr^e-alkenyl", "Cr<V 
alkynyl", "Ca^s-^cloalkyl", "hctcrocycloalkyr, "aryl", "heteroaryr, "Ci-Cs-alkylaryr 
or "Ci-Qnalkyi heteroaryr, "C 2 ^alkenyl aryr, M C 2 -C 6 -alkenyl heteroaryr, "C 2 -C<9- 
alkynyl aryl", "CrC^alkynylheteroaryr, "C i-Q-alkyl cycloalkyl", "C l -C fi -alkyl 
heterocycloalkyl". 

20 ,t Ci-C 6 -alkyl sulfinyl" refers to C i-C^alkyl groups having a sulfinyl substituent, including 
2^methylsu)finyl)ethyl and the like. 

<l Suliarryl" refers to groups -S-R where R includes H, "C ^6-alkyl", "C,-C<ralkyl" 
substituted with halogens, e.g., an-SO-CF 3 group, "CrCe-alkcnyl", "CrCe-alkynyl", "C 3 - 
Cs-cycloalkyr, "heterocycloalkyl", "aryl", "hctcr oaryl", "C i-CValkyl aryl" or "C i-CValkyl 
25 heteroaryr, i< C 2 -C 6 -alkenyt aryl", "C 2 -C**lkcnyl heteroaryl", "Cj-Q-alkynyl aryl", "C 2 - 
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Q-alkynydeteroaryr, "C H^-attyl cycloalkyr, "C i-Q-alkyl heterocycloaikyT. Preferred 
sulfanyl groups include methylsulfenyl, ethylsulfanyl, and the like. 

"Ci-C6-alkyl sulfanyl" refers to C l-Ce-alkyl groups having a sulfanyl substit uent, including 
2-(ethylsulfanyl)ethyl and the like. 

5 "Sulfonylamino" refers to a group -NRSOr-R* where each R, R' includes indepen dently 
hydrogen, "Ci-Ce-alkyr, "Cz-Ce-alkenyr, ^-Ce-alkynyi", "Ca-Cs-cycloalkyr, 
"heterocycloalkyr, "aryl* 1 , "heter oaryr, Xi~C 6 -alkyl aryl" or "C i-C 6 -alkyl heteroaryl", 
"C 2 -C^alkcnyl aryl", tt C 2 -C 6 ~alkenyl heteroaryl", "Cz-Ce-alkynyl aryl", "Cr-O 
alfcynylheteroaryr, "C i-CValkyl cycloalkyr, "C i-Ce-alkyl heterocycloalkyr. 

10 "C i-Cfi-alkyl sulfonyl amino" refers to C i-Ce-alkyl groups having a sulfbny larnino 
substituent, including 2^ethylsulfonylaniino)ethyl and the like. 

"Aminosulfonyl" refere to a group -SCVNRR* where each R, R 1 includes indepen dently 
hydrogen, "Ci-CValkyl", M C 2 C 6 -alkenyl", "C^e-alkynyl", "Cs^g-cycloalkyl'', 
'lietorocycloalkyl", "aryr, "heter oaryl", "C i-Ce-alkyl aryl" or "C i-Ce-alkyl heteroaryr, 
15 "C 2 ^e-alkenyl aryr, "C2-CValkenyl heteroaryr, "Cz-Cg-alkynyl aryl", "Cy-Ce- 
alkynylhctcroaryr, "C i-Ce-alkyl cycloalkyr, "C i-Ce-alkyl heterocycloalkyT. 

"Ci-CValkyl aminosulfonyl'' refere to C i-C^-alky! groups having an aminosulfonyl 
substituent, including 2^cyclohexylaminosulfbnyl)ethyl and the like. 

"Substituted or unsubstituted": Unless otherwise constrained by the definition of the indi - 
20 vidual substituent, the above set out groups, like "alkyl", "alkenyl", "alkynyl", "axyl" and 
"heteroaryl" etc. groups can optionally he substituted with from 1 to 5 substitucnts selected 
from the group consisting of "C i-C^alkyl", "C^-alkenyi", "Ca-C^alkynyl", 
"cycloalkyr, "heterocycloalkyr, "C ,-C 6 -alkyl aryl", "Ci-QjnUkyl hotcroaryl", "C 
alkyl cycloalkyl", "C i-Ce-alkyl heterocycloalkyl", "amino", it ammonium", "acyl", 
25 "acyloxy", "acylamino", "aminocarbonyl", "alkoxycarbonyl", ll urcido" "carbamate". 
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"aiyV\ "heteroaryl", "sulfinyl", "sulfbnyr, "ancoxy", "sulfenyP, "halogen", "carboxy", 
trihalomcthyl, cyano, hydroxy, mercapto, nitro, and the like. Alternatively said substitution 
could also comprise situations where neighbouring substituents have undergone ring 
closure, notably when vicinal functional substituents are involved, thus forming, e.g. , 
5 lactams, lactons, cyclic anhydrides, but also acetals, thioacetals, aminals formed by ring 
closure for instance in an effort to obtain a protective group. 

'Tharmaceutically acceptable salts or complexes" refers to salts or complexes of the below - 
identified compounds of formulae (I), (II) and (HI) that retain the desired biological 
activity. Examples of such salts include, but arc not restricted to acid addition salts formed 

10 with inorganic acids (e.g. hydrochloric acid, hydrobromic add, sulfuric acid, phosphoric 
acid, nitric acid, and the like), and salts formed with organic acids such as acetic acid, 
oxalic acid, tartaric acid, succinic acid, malic acid, fumaric acid, maleic acid, ascorbic acid, 
benzoic acid, tannic acid, pamoic acid, alginic acid, polyglutamic acid, naphthalene 
sulfonic acid, naphthalene di sulfonic acid, methanesulfonic acid and poly -galacturonic acid. 

15 Said compounds can also be administered as pharm accutically acceptable quaternary salts 
known by a person skilled in the art, which sp ccifically include the quartcrnaiy ammonium 
salt of the formula -NR,R\R" + Z\ wherein R, R\ R" is independently hydrogen, alkyi, or 
benzyl, Ci-CValkyl, CrCe-alkenyl, C 2 -C 6 -alkynyl, Ci-Q-alkyl aryl, Cj-CValkylheteroaryl, 
cycloalkyl, hetcrocycloalkyl, and Z is a counterion, including chloride, bromide, iodide, -O- 

20 alkyi, toluenes ulfonatc, methylsulfonate, sulfonate, phosphate, or carboxylatc (such as 
benzoate, succinate, acetate, glycolate, malcate, malate, iumarate, citrate, tartrate, 
ascorbate, cirmamoate, mandeloate, and diphenylacetate). 

"Pharmaceutically active derivative" refers to any compound that upon administration to 
the recipient, is capable of providing directly or indirectly, the activity disclosed herein. 

25 "Enantiomeric excess w (ee) refers to the products that are obtained by an asymmetric syn - . 
thesis, i.e. a synthesis involving non -racemic starting materials and/or reagents or a syn - 
thesis comprising at least one c nantiosclective step or to products that have been purified 
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using chiral techniques, whereby a surplus of one enantiamer in the order of at least about 
52% ee is yielded 

A first aspect of the present invention consists in the use of compounds of formula (I) 



as well as its tautomers, its geometrical isomers, its optically active forms as enantiomers, 
5 diastereomers and its raccmate forms, as well as pharmaceuticaUy acceptable salts and 
pharmaceuticaUy active derivatives thereof, for the preparation of a m edicament for the 
treatment and/or prevention of preterm labor, premature birth, dysmenorrhea, and for 
stopping labor prior to cesarean delivery. The primary symmetric center of the compounds 
according to formula (I) is the one in position 2 of the piperaz ine-2-carboxamide, thus 
10 providing either R or S enantiomers. Such enantiomers may be obtained from the pure R or 
S precursors or by separation of the raccmate e.g. using chiral techniques known by a 
person skilled in the art. 

Preferred pharmaceuticaUy acc eptablc salts of the formula (I) arc acid addition salts formed 
with pharmaceuticaUy acceptable acids like hydrochloride, hydrobromide, sulfate or 
15 bisulfate, phosphate or hydrogen phosphate, acetate, benzoate, succinate, rumaratc, 

maleate, lactate, citrate, tartrate, gluconate, methanesulfonate, benzenesulfonate, and para- 
totucnesulfbnate salts. 

The substituents within formula (I) are defined as follows: 




(I) 



B 
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A and B are each independently from each other selected from me group consisting of 
straight or branched substituted or unsubstituted C i-C 6 alky], substituted or un substituted 
CrCe-B^kenyl, substituted or unsubstituted C rCValkynyl, substituted or unsubstituted C 3- 
Cg-cycloalkyl, substituted or unsubstituted 3 -8 membered heterocycloalkyl, straight or 
5 branched substituted or unsubstituted C i-C6-alkyl-(3-8 membered)heterocycloalkyl, 
substituted or unsubstituted aryl, straight or branched substituted or unsubstituted (C 1- 
C 6 )alkyl-aryl, substituted or unsubstituted C 2 -C 6 -alkenyl-aryl, substituted or unsubstitu ted 
C2-C6-alkynyl-aryl, substituted or unsubstituted heteroaryl, straight or branched substituted 
or unsubstituted C l-Ce-alkyl-hetcroaryl group, substituted or unsubstituted C rC$-alkenyl- 
10 hetcroaryl, substituted or unsubstituted C 2<Valkynyl-heteroaryl, an acyL, C l-Ce-aDcoxy, 
wherein said cycloalkyl, heterocycloalkyl, aryl or heteroaryl may be fused with cycloalkyl, 
aryl or heteroaryl groups. 

X is selected from the group consisting of -CO- or -SO2-, preferably -SO2-. 

Y is selected in the group consisting o f -SOy-» -CO-, -CO-NR 3 wherein R 3 is H or a straight 
15 or branched substituted or unsubstituted C l-Ce-allcyl. 

R 1 and R 2 are each independently from each other selected from the group consisting of 
hydrogen, hydroxy, sulfonyl, amino, substituted or unsubstitut ed C i-C 6 -alkyl, substituted or 
unsubstituted C2-Ce-alkcnyl, substituted or unsubstituted C rC6-alkynyl wherein said alkyl, 
alkenyl or alkynyl chains may be interrupted by a hcteroatom selected from N, O or S, 

20 substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or 
unsubstituted 3 -8-membered cycloalkyl, substituted or unsubstituted heterocycloalkyl, 
wherein said cycloalkyl, heterocycloalkyl, aryl or heteroaryl groups may be fused with 1 -2 
further substituted or unsubstitute d cycloalkyl, substituted or unsubstituted hctcrocyclo - 
alkyl, substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl group, an 

25 acyl moiety, substituted or unsubstituted C l-Ce-alkyi aryl, substituted or unsubstituted C 1- 
C 6 -alkyl heteroaryl, substituted or unsubstituted C rC^alkenyl aryl, substituted or 
unsubstituted Ca-Ce-alkcnyl heteroaryl, substituted or unsubstituted C 2-Ce-alkynyl aryl, 
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substituted or unsubstituted C 2-€$-alkynyl heteroaryl, substituted or un substituted C i-Q- 
alkyl cycloalkyl, substituted or unsubstituted C r C 6 -alkyl heterocycloalkyl, substituted or 
unsubstituted C 2-C<s-alkenyl cycloalkyl, substituted or unsubstituted C rCs-alkenyl 
heterocycloalkyl, substituted or unsubstituted C 2-C*-alkynyl cycloalkyl, substituted or 
5 unsubstituted C 2-Ce-alkynyl heterocycloalkyl, substituted or unsubstituted C i-CValkyl 
carboxy, substituted or unsubstituted C i-Ce-alkyl acyl, substituted or unsubstituted aryl 
acyl, substituted or unsubstituted heteroaryl acyl, substituted or unsubstitute d C 3 -Cg- 
(hetero)cycloalkyl acyl, substituted or unsubstituted C i-Qj-alkyl acyloxy, substituted or 
unsubstituted C i-Ce-alkyl atkoxy, substituted or unsubstituted C i-C^-alkyl aUcoxycarbonyl, 

10 substituted or unsubstituted C l-Oalkyl aniinocarbonyi, substituted or unsubstituted C i-Ce- 
alkyl acylamino, acylamino, substituted or unsubstituted C i-CValkyl ureido, substituted or 
unsubstituted C\-C 6 -a\ky\ carbamate, substituted or unsubstituted C i-Ce-alkyl amino, 
substituted or unsubstituted C i-CValkyl ammonium, substituted or unsubstituted C i-C$- 
alkyl sulfbnyloxy, substituted or unsubstituted C i-Cg-alkyl sulfonyl, substituted or 

IS unsubstituted C i-Ce-alkyl sulfinyl, substituted or unsubstituted C i-Ce-alkyl sutfanyl, 

substituted or unsubstituted C i-CValkyl sulfony lamin o or substituted or unsubstituted C r 
Cs-alkyl aminosulfonyl and K. 1 and R 2 may form together a substituted or unsubstituted 3 -8 
membered hcterocycle optionally comprising a heteroatom selected from O, N or S; 

In a specific embodiment, A and B are each indep endentiy from each other a substituted or 
20 unsubstituted aryl or a substituted or unsubstituted heteroaryl (e.g. a substituted or 
unsubstituted phenyl, like a biphenyl moiety, a substituted or unsubstituted thienyl, a 
substituted or unsubstituted quinolyl). 

In still a further embodiment when X and Y are each independently from each other -SO2- 
or -CO- and A and B are each independently from each other selected from substituted or 
25 unsubstituted aryl or substituted or unsubstituted heteroaryl (e.g. a substitut ed or 

unsubstituted phenyl, a substituted or unsubstituted thienyl, a substituted or unsubstituted 
quinolyl). 
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Specific examples of compounds of formula (I) include those specified in the Examples 1 
to 178 below. 

A further aspect of the invention consists in novel quinoline piperazino -2-carboxamide 
derivatives of formula (IT), 




5 as well as its geometrical isomers, its optically active forms as enantiomers, diastercomers 
and its racemate forms, as well as pharmaceuticaUy acceptable salts and pharmaceutical ly 
active derivatives thereof, wherein A, X, Y, R l , R 2 are as above-mentioned. 

R 4 and R 5 ate each independently from each other selected from the group consisting of 
straight or branched substituted or unsubstituted C i-C 6 -alkyl, substituted or unsubstituted 

10 C 2 -C<s-alkenyl, substituted or unsubstituted C z^Valkynyl, substituted or unsubstituted aryl, 
substituted or unsubstituted heteroaryl, substituted or unsubstituted C rCs-cycloalkyl or 
substituted or unsubstituted heterocycloalkyl, substituted or unsubstitu ted C i-CValkyI aryl, 
substituted or unsubstituted C i-Cg-alkyl heteroaryl, substituted or unsubstituted C l-Cs-alkyt 
cycloalkyl, substituted ox unsubstituted C t-Ce-alkyl heterocycloalkyl, substituted ox 

15 unsubstituted CrC6-alkenyl-aryl or -heteroaryl, substituted or unsubstituted CrQ~aIkynyl 
aryl or -heteroaryl, carboxy, cyano, halogen, hydroxy, substituted or unsubstituted C i-CV 
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alkoxy,amino, C i-Ce-alkylamino, nitro, acylamino, ureido, sulfonylamino, sulfenyl or 
sulfotryL 

In one embodiment, X is -SO 2-, Y is -SO 2-, -CO- or -CO-NR 3 - wherein R 3 is H or a straight 
or branched substituted or unsubstituted (C i-C$>alkyl (e.g. a methyl group), A is 
5 substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl, R 1 is H or -CH 3 , 
R 2 is straight or branched substituted or unsubstituted (C i-C«)-alkyl, substituted or 
unsubstituted (C2-C6>alkenyl (e.g. a prqpenyl or a butenyl moiety), substituted or 
unsubstituted aryl, substituted or unsubstituted (C i-Q>alkyl aryl, substituted or 
unsubstituted hetcroary 1, substituted or unsubstituted (C i-C6)-alkyl-heteroaryl, substituted 
10 or unsubstituted cycloatkyl, substituted or unsubstituted (C i-C6>-alkyl-cycloalkyl, 

substituted or unsubstituted 3 -8-mcmbercd hctcrocycloalkyl, substituted or unsubstituted 
(Ci-Q)-3-8-mcmberedhetcrocycloalkyl. 

Alternatively, R 1 and R 2 may form together with the nitrogen to which they are bound, or 
without the nitrogen to which they are bound, a substituted or unsubstituted 3 -8-membered 
15 cyicoalkyl or heterocycle moiety. In a specific emb odiment, R 1 is H or -CH3. 

In a specific embodiment R 4 and R 5 are both H. 

In a more specific embodiment, X is -SO2-, Y is -CO-, -CONH-, -S02-, A is a substituted 
or unsubstituted phenyl (e.g. a phenoxypheny), benzyloxyphenyl, 4 -ter/-butylphenyl, 
biphenyl, halogenated phenyl), a substituted or unsubstituted C i-C&alkyl (diphenylmethyl). 

20 In still another embodiment R 2 is selected from the following moieties : hydroxyethyl, 

substituted or unsubstituted propen -2-cnyl, substituted or unsubstituted 3 -hydroxy- 1 -phenyl 
propyl, substituted or unsubstituted 2 -hydroxy- 1 -phenyl ethyl, substituted or unsubstituted 
prop -2-cnyl, substituted or unsubstituted methoxy phenyl, substituted or unsubstituted 2 - 
hydroxy-2-phenyl ethyl, substituted or unsubstituted 2,2 diphenylcthyl, 1-ethyl pyrrolidinl - 

25 2-yl, substituted or unsubstituted 1,3 benzodioxol -5-yl^nethyl, substituted or unsubstituted 
2-furylmethyl, substituted or unsubstituted benzyl, substituted or unsubstituted pyridin -4yl- 
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methyl, substituted or unsubstituted 2 -{hydroxyme thy l)piperidin - 1 - yl, substituted or 
unsubstituted 2 -hydroxycthyl, substituted or unsubstituted 2 -hydroxy-2-phenyl ethyl or 
substituted or unsubstituted cyclopropyl. 

Alternatively, R 1 and R 2 together may form with the nitrogen to which they are bound a 
5 substituted or unsubstituted piperidine. 

Specific piperazine -2-carboxamidc derivatives according to formula (II) comprise the 
following : 

(2S)^[(4-tert-butylphenyl)sulfo^ 
sulfbnyl)pip6rnzinc -2-carboxamidc; 

10 (2R)^[(4-tert-butylphenyi)8ulfbnyl] -N-(2-hydroxycthyl)-l -(qirinolin-8-yl- 
sulfbnyl)piperazme~2K»rboxamide; 

(2S)^-[(4-tert4)utyiphenyl)sulfonyl]-N-^ 
2-carboxamidc; 

(2R)-4-[(4-tert-butylphenyl)sulfonyl] -N-prop-2~erryM -(quinolin-8-yl-sulfonyl)piperazinc- 
15 2-carboxamide; 

(2R>4-[(4-tcrt-butylphenyl)sulfonyl] -N-[(l S)-3-hydroxy-l-phenylpropyl]- 1 -(qirinolin-8-yl- 
sulfonyl)piperazine -2-carboxamide; 

(2R>4-[(4-tert-butylphcnyl)sulfonyl] -N-[(lR)~3-hydroxy-l -phenylpropyl] -1 -(quinolin-S- 
yl-sulforryl)piperazme-2-carboxamide; 

20 (2R>4H;(4-tcrt-biitylp^ 

sulforryl)piperazme -2-carboxamide; 

(2R)^[(4-tcrt4>utylphcnyl)sulfbnyl] -N«[(l S)-24iydroxy-l-phcnyle%l]-l-(qjibolin-8-yl- 
sulfonyl)piperazine -2-carboxamide; 
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4^diph^la^^tyl)-N-<2-ftI^ylInetbyl)•-l -{quinolin -8-ylsutfonyl)piperazine -2-carboxamide; 

4-Diphenylacctyl-l-{qunoUn^^fc^ acid (pyridin-4- 

ylmethyl)-amide; 

4-Diphcnylaatyl-l-(quinolinc^ acid benzylamidc; 

5 4-DiphenylacetyI -1 -(quinoline -«-sulfonyl)-piperaziDe"2-caiboxylic acid (thiophen -2- 
yimethyl)-amide; 

4-Diphenylacetyl-Hquinoline^^lfo^ acid (pyridin-2- 

ylmethyl) -amide; 

( R)^~l—biphenyl-2-yl-N-3~-[3-(l H4midazol-l -yl)propylj-4-{qiiinoiin-8- 
10 ylaulfcmyl)piperazine -1 ,3-dicarboxamide; 

( S)-N~l^iphenyl-2-yl-N~3— 
yl8ulfonyl)piperazinc -1 ,3-dicaiboxamide; 

N~l^iphenyl-2-yi-N~3~-<2^^^ 
ylsulibnyl)pipcrazme -1 ^-dicarboxamidc; 

15 N-l~-biphenyl-2-yl-N~3~-(2-phenylpropyl)-4-{quinolin -8-ylsulfonyl)piperaane -1 ,3- 
djcarboxamlde; 

N~3~^4-methoxyphenyl)-N~l^henyl^ -1 ,3- 

dicarboxamido; 

N~3 — (2-hydroxy-2-phenylethyl)-N-'3— methyl-N~l — (4-phenoxyphenyl) -4-{quinolin -8 - 
20 ylsulfony!)piperazine-13^carboxamide; 

4-bcnzoyl-N-(diphenylmc^yl)-l^ 
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N^dfchenylmethyl)-4-(p^ 
carboxamide; 

N<dUphenylmeutyl)^-(3-piperi&^ 
carboxamide; 

5 N-{diphenylmethyl)-4-(phenoxyacetyl) -1 ^qumolin-8-ylfixilfonyl)piperazme -2-carboxamide; 

N-(diphenylmethyl)-4-[(4-methoxyphcnyl)acetyl] -Hqumolin^-ylBulibnyl)pipetB2ano -2- 
carboxamide; 

4-[4-(dimcthylamino)benzoyI] -N-(diphenybncthyl) -1 -(quinolin -8-ylsulfonyl)piperazine -2- 
carboxamide; 

10 4^cyclohexylcarbonyl)-N-(diphciiylniethyI)-l -(quinolin -8-ylsulfonyl)piperazine -2- 
carboxamide; 

4-acctyl-N-(2,4-dichlorobcnzyl)-l -{quinolin -8-y lsulfbnyl)piperazine -2-carboxamidc; 

4-benzoyl-N-(2,4^chlorobeiizyl)-l-{q^ 

N<2,4-dchloroben^I)-4-(r^dta^^ 
15 carboxamide; 

N-(2 f 4-dichlorobcrizyl)-4-{3 -piperidin-1 -ylpropanoyI)-l -(quinolin -8-ylsulfonyl)piperazine - 
2-<jaiboxarnide; 

N<2,4-dicMon>benzyl)-4-(phenoK^ 
carboxamide; 

20 N-p,4^chloroben^l)^-[(2K>xo^-pmtyl-2H^ - 1 -(quinolin -8- 

ylsulfonyl)pipcrazine -2-carboxamide; 
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N-(2,4-dichlorobenzyl) -4-{diphenylacetyl)-l ^quinolin-8-ylsulfonyl)piperazine -2- 
carboxamide; 

N-(2,4-dichloroben2yl) -A- [(4 -methoxypheny l)ac etyl] -1 ~{quinolin-8~ylHulibnyl)piperazine- 
2-carboxamide; 

5 N-(2,4-dichlorob enzyl) -4-[4 ^dimethylamino)benzoyl] -1 ^quinolin-8 -ylsulfonyl)piperazme - 
2-carboxamide; 

4-benzoyl-N-(2,2-diphenylethyl)-l -(quinolin-8-ylsulfortyl)piperazine -2-carboxami de; 

N^2^-diphenylctbyl)-4^yridin-2-ylcarbonyI) -1 -(quinolin-8-ylsulfonyl)pipcrazine -2- 
carboxamide; 

10 N-(2£-fflphenylcmyl)-4-(3-pipcridm-l-y^^ 
caxboxamide; 

N-(2,2-diphcnylethyl)-4-{(4-mcthoxyphcnyl)acctyl] -1 -(qirinolin -8-ylsulfonyI)piperazine -2- 
carboxamidc; 

4-[4^dimcthylamino)bcnzoyl] ~N-(2,2-dipheDylcthyl)-l -(quinolin -8-ylsulfonyl)pipcrazine - 
15 2-carboxamide; 

4-(diphenylacetyl)-N-[(l -emylpym>Hdm-2-yl)memyl]-H^ - 
2-carboxamide; 

N^lyl^(diphCTylacctyl)-l^q^inolm^ 

N-{1 ,3 -ben2odioxol-5-ylmetfiyl)-4-[(2E)-3-phenylprop -2-enoyI]-l -(quinolin -8- 
20 ylsulibnyl)piperazine -2-carboxamide; 

N-(l,3-baizodioxol-5-ylinemyl)-4-{^^ 
carboxamide; 
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N-{1 3-benzodioxol-5-ylme&yl)^[4^dimethylamino)benzoyl3 -1 -(quinolin-8- 
ylsu3fonyl)pipcrazine -2-carboxamidc; 

4-{diphenylacetyl)-N-(3-ethoxypn>pyl)-l ^quinolin-8-yl5ulfonyl)pipera2ine -2-carboxamide; 

N^-flttylmethyl)^-[(2^xo^pentyI-2H^yran-3-yl)caibonyl] -1 -(qirinolin -8- 
S yIsulfonyl)piperazine-2-caibaxamide; • 

N-benzy 1 -4-{phcnoxy acetyl) -1 -<qiunolin-8-ylsulfonyl)pipcrazine -2-carboxamide; 

N-benzyM-[(2^xo-6-pcntyl-2H^jy™^ 

2- carboxamidcj 

N^nzyM-[4^dimethylainino)ben^ -2- 
10 carboxamide; 

3- {[3-{[2-<hydroxymethyl)piperidin -l-yl]carbonyl} ^qumolin-8-ylsullbxryI)prperazm-l- 
yl]carbonyl} -6-pentyl-2H-pyran-2-onc; 

4- <diphenylacetyl) -N-[4-(taydroxymethyl)phenyl] - 1 ^quinolin-8-ylsulfonyl)piperazin e-2- 
caiboxaxmdc; 

15 4^diphenylacetyl)-N-(4-flucf^^ 

4-(diphcnylacetyl) -N-(2-phenylpropyl)-l -{quinoltn -8-ylsulfonyl)pipera2inc -2-carboxamido; 

4~[(4-metfaoxypbcnyl)acetyl] -N-(2-phenylpropyl)- l^quinolin-8-yUulfonyl)pipera2^e -2- 
carboxarnidc; 

N~l --biphenyl -2-yl-N~3— (4-fluorobcnzyl)-4-(quinolin-8 -ylsulfonyl)pip erazine -1 ,3 - 
20 dicaiboxarnide; 
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l-{3K:hloiobenzoyl)-N-{diphenyn^ 
carboxamide; 

l^-chlcroben2»yl)-N^-phenylpr^ -2- 
carboxamide; 

5 N-allyl-4~[(4-tErt>buty lphenyl)sulfonyl] -Hquinolin-8-ylsulfonyl)piperazine -2- 
carboxamide; 

N^lyM-(rriphenyl-4-ylsulfony^^ 

4^(4-tcrt-butylphenyl)sulfOTyI]-N^4iydroxycthyl)-l ^quinolin-8-ylsulfonyl)piperazine -2- 
carboxamide; 

10 4-[(4~tert-butylphcnyl)suIfonyl] -N-(2-fuiybnethyl)-l -(quinolin -8-ylsulfonyl)piperazine -2- 
carboxamide; 

4^(4-tert-butylphenyl)sulfbnyl] -N-(pyridin-4-yhncthyI)-l -(quinolin -8- 
ylsulfbnyl)pipcrazinc -2-caiboxamide; 

N^-pbenylpropyl)^^hcnylsulfonyl) -1 ^quinolin -8-ylsulfbnyl)pip<^azino -2- 
15 carboxamide; 

N-(2-phenylpropyl)-l,4-bis(<rufo^^ 

4-[(4-memoxypbenyl)sulfonyl] -N-(2-phenylpropyI) - 1 -{qirinol in -8 -y lsulfonyl)pip erazine -2- 
carboxamide; 

4-[(3/*nirmemc*yphenyl)sulira^ 
20 ylsulibnyl)piperazine-2H3aiboxamide; 

4-[(4-mcrayrphenyl)sulfonyl] -N-(2-phenyIpropyr)- 1 -(quinolin -8-ylsulfonyl)piperazinc -2- 
carboxamidc; 
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4-[(4-nitrDphenyi)8ulfonyI] -N^-phenylpropyl)-l-(quinoUn-8-ylsulfonyl)piperafflne -2- 
carboxamide; 

4-{biphenyl-4-yl8ulfbnyl) -N-(2-hydroxy-2-phenylethyl)-l -<quinolin -8- 
ylsulfoDyl)piperazme -2-carboxamide; 

5 4-[(4-tert-butylphenyl)sulfonyl] -N-cyclopropyl-1 -{quinolin -8 -y lsulfonyt)pip erazine -2- 
carboxanride; 

N~l — (2-cyanophenyl)-N~3 — (diphenylmethyI)^(quinolin-8-ylsulfbnyl)piperazine -1 ,3 - 
dicarboxamide; 

N~l~-biphenyl-2-yl-N~3 — (2-fiirylmethyl)~4-{quinolm -8-ylsulfonyl)piperazine -1,3- 
10 dicarboxamide; 

N~3 — benzyl-N~l ^-biphenyU2-yl-4-(quinolin-8-ylsulibnyl)piperazine -1 $ -dicarboxamide; 

N~l^iphenyl-2-yl.4^qumoUn^-yIgu^ ,3- 
dicarboxamide; 

4-(diphcnylac^l)-N^yridUn-3-ylmdhyl)-l^p^olin -8-ylEulfonyl)piperaziiie -2- 
15 carboxamide. 
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A further aspect of the invention consists in novel biphcnyl piperazine -2-carboxamidc 
derivatives of formula (DO), 




5 as well as its geometrical isomers, its optically active forms as enantiomcrs, diastereomers 
and its raccmate forms, as well as pharmaceutical^ acceptable salts and pharmaceutically 
active derivatives mereot; wherein A, Y, R ! , R 2 , R 3 , R 4 and R 5 arc as above-defined. 

In one embodiment, A is a substituted or unsubstitutcd phenyl (e.g. a biphcnyl), substituted 
or unsubstituted thicrryl, Y is -SO2- or -CONR 3 - wherein R 3 is H or a straight or branched 
10 substituted or unsubstituted (C i~C 6 )-alkyl, R 1 is H or a straight or branched substituted or 
unsubstituted (C i-C6>alkyl, R 2 is a straight or branched substituted or unsubstituted (C 1- 
C«)-aUcyl, substituted or unsubstituted (C i-C6>alkyl-hotcrocycle or -hctcroaryl, or 
alternatively R 1 and R 2 may form together with the nitrogen to which they are bound a 
substituted or unsubstituted 3 -8-membered heterocyle (e.g. a piperazine). 

15 In another embodiment, R 4 and R 5 arc both hydrogen. 
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Specific piperazine -2-carboxamide derivatives according to formula (m) are: 

4-(2'-Mcthyl-biphcnyl-4-sulfonyl)-pipcrazino -1 ,3-dicarboxyUc acid 3 -[(l-ethyl-pynolidin- 
2-ylmethyl) -amide] 1 -[(4-phcnoxy-phenyl)-amide] 

(3R)-4^iphenyl^sulfbnyl)-piperazine-13^carboxylic acid 1 -[(4-benzyloxy-phenyl)- 
5 amide>3-{(2R)[l ^yl-pyrroUto-2-ylmemyl]-amide} 

(3R)^(BipbenyM-8ulf6nyl)-pipeia2ino-13-<Ucarboxylic acid 1 -[(4-bcnzyloxy<phexryl)- 
amide]-3-{(2S)[l -ethyl-pyrrolidin -2-ylmcthyl] -amide} 

(3 S)-4-(Biphenyl-4-sulfonyl)-piperazine -1 3 -dicarboxylic acid 1 -{(4-benzyloxy-phenyl)- 
amide]-3- {(2S)[1 -ethyi-pyrrolidin -2-ylmethyl] -amide} 

10 (3S)-4-(Biphcnyl-4-Bulfonyl)-piperazinc-l 3 -dicarboxylic acid 1 -[(4-bcnzyloxy-phenyi)- 
amide]-3-{(2R)[l -cthyl-pyrroUdin-2-ylmctbyI] -amide} 

4-(Biphcnyl-4-sulfonyl) -piperazinc-1 ,3 -dicarboxylic acid 1 -[(4-benzyloxy-phcnyI)-amide] 
3 -[(2-dimemylamiiio -ethyl)-amide] 

4-(Bipbenyl-4-sulfonyl)-piperazitie -1 ,3 -dicarboxylic acid3 -[(2-dimemylamino-etbyl)- 
15 amide] 1 -[(4-phenoxy-phcnyl)-amide] 



4^iphcnyl-4-sulfbnyl)-pipcrazm^ acid 1 -[(3,4-dichloro-phcnyl)-amidc] 

3^(lH3tbyl-pyrn>u^-^2-ybnemyl)-amide] 
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4-(Biphenyl-4-sulfonyl)-piperazine-l ,3 -dicarboxylic acid 3 -[(l-ethyl-pyrrolidiii-2- 
ylmethyl)-amide] 1 -[(4-phenoxy-phenyl)-amide] 

4^iphcnyM-sulfonyI)-pipeiuanc -1 ^^carboxyliu acid 1 -[(3 ,4^chloro-phcnyl)-amidcI 
3 -[(2-diethylamino -ethyl)-amidc] 

5 4<Biphenyl^suIfonyl)^perazine-13^carbaxylic acid 1 -[(4-benzyloxy-pbenyl)-amide] 
3-[(2-diethylaniino -ethyl)-aiiiide] 

4^iphcnyl-4-sulfonyl)-pipOTa^ acid 3 -[(2-diethylamino -cthyl)-amide] 

l-[(4-phenoxy-phenyl)-aniide] 

N-l ,1 '-biphenyl-2-yl-4-(l,l '^iphenyl^ylsulfonyl)-3-{[2^ydroKyme%l)piperidin -1 - 
10 yljcarbonyljpiperazine-l-carboxamide 

N~l~-biphcnyl-2-yl-4-{biphcnyl-4-yl8ulfonyl)-N"-3'— [2-(dicthylaiiiiDo)cthyl]pipcrazine- 
1,3-dicatboxamide 

l^iph(a^M-ylsulfonyl)^[(4-tcrt4)utylphcnyl)sulibny 
yl)mcthyl]piperazinc -2-caiboxamide 

15 l-(biphenyM-ylsulfonylH-[(5-{^ -2-thienyl)sulfonyl] -N- 

[(1 -ethylpyrrolidin -2-yI)methyl]piperazine -2-carboxamide 

1-(biphenyM-ylsulfonyl)-N-[(l^hyl^^ 
pipcrazine-2-carboxamidc 
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Further novel compounds of formula (I) are : 

1 -bcnzoyl^-[(4-tert-butylphcnyl)suIfbnyl] -N-(2-furylmetliyl)pipcrazme -2-carboxamidc 
l-beiizoyl-4-(bipheiiyl^ylsulfoiry^ 

l-1>enzoyl-N-benzyl-4-[(4-tert^u^^^ -2-carboxamide 

5 N-(2,3-dihydro-lH-md^ 
carboxamide 

N-{2-hydroxy-2-phenyIethyl)-4-(phenoxyacetyl)"l -(phenylsdfonyQpiperazine -2- 
carboxamide 

1 -beiizoyl-N-(mphenylmemyl)^<n^ -2-carboxamide 
10 1 -benzoyl^diphenylacetyl)-N-{dlp^ -2-carboxamide 
l-bcnzoyl-N-(diphcnylmethyI)^[(4~m 

1 ~benzoyl-N-(4-fluorobcnzyl)-4^4-phen^^ -2-carboxamide 
l-benzoyl-4-(diphcnylacetyl)-N-(4-fluorobcnzyl)pip 
l-beiizoyM-(mphenylaceryl)-N^ 
15 1 -benzoyl -4-[(4-methoxyphenyl)acetyl] -N-(l -naphthylmethyl)piperazine -2-carboxamide 
1 -benzoyl -4-(cyclohexylcarbonyl) -N-(l -naphmylmethyl)piperazine -2-carboxamide 
1 -benzoyl-N-(2,3 -dlhydro-1 H-mden-1 -yl)^^dipheriylflcety l)piperazine -2-carboxamide 
1 -benzoyl -4-{diphenylacctyl)-N-(2-pheriylpropyl)piperazinc -2-carboxamidc 
1 -b<mzoyl-4-(mphcnylacclyl)-N-(4-memoxypher^ -2-carboxamide 
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4-acetyl-N-( 1,3 -benzodioxol-5-yImefhyl)-l -{phenylsulfbriyl)piperazine -2-carboxamide 

4-{diphcnylacetyI)-N-(2-furylmethyi)-l -(phcnylsulfonyl)piperaztrie -2-carboxamidc 

4 -acetyl -N-beri2yl - 1 ^henylsulf any l)piperazine -2-carboxamide 

4-benzoyl-N-benzyl-l -(phraylsulfonyi)piperazine -2-carboxamide 

5 N-benzyM^diphenylacetyl)-l^henylsulibnyl)piperazine -2-carboxamide 

4-acetyl-l^h(mylsulfonyI)-NK2-thien>4methyl)piperaz^ -2-carboxamide 

4-(diphenylacetyI)-l -{phenyl sulfonyl) -N-(2 -thieny lmethyl)piperazinc -2-carboxamide 

N~l — (2-cyanophcnyI)-N~3 — (l-naphmylmethyl)-4-{phenyIsulf^ -13- 
dicarboxamide 

10 N-(2,3 -dihydro -1 H-indcn- 1 -yl)-4-{(4-meAoxyphenyI)sulfonyl] -1 -<2- 
thienylsulfonyl)piperaziiie -2-carboxamide 

(1 -{[4-(diphcrrylacetyl)-l -<2-thienylsulfonyl)pipcrazin -2-yl]carbonyl}piperidin -2- 
yl)metbanol 

4-(drphcnylacetyI)-N-[4-(hydroxym^ 
15 carboxamide 

4-{drphenylacetyi)-N-(4-fluorobenzyl)-l-(2-thienyls^ 

1 -benzoyl-4-[(3,4-dimethoxyphenyl)sulfonyl] -N-(2-phenylpropyl)piperazin e-2~ 
carboxamide 

l-benzoyl^[(4-nitrophenyl)sulfon^^^ 
20 N~l ~,4 -dibcnzoyl (diphenylmcthyl)piperazinc -1 3-dicarboxamide 
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4-benzoyl-N~3 — (2,2-diphenylethyl) ^3-metooxypheayl)piperazme -1,3- 
dicarboxaraidc 

N~l -^enzoyl-N~3~-<diphenylmetfiyl)-4-(phenylsulfonyl)piperazlne -1 3-dicarboxamide 

N~l — (3,4-dichlorophcnyl)-N~3 — (24iydroxy-2-phenylcmyl)-N~3 — mcthyl-4- 
5 (phenylsulfonyl)piperazine -1 ,3 -dicarboxamide 

N~3 — p-hydroxy-2-phenylcthyl) -N~3~-mcthyl-N~l ~-(4-phenoxyphcnyl)-4- 
(phenylsulfonyl)piporazine - 1 ,3 -dicarboxamide 

N~3 — [1,1 -bis(hydroxymethyl)propyl] -N~l — (2-cyanophcnyl)-4-{2- 
thieny lsulfonyl)piperazine -1 ,3 -dicarboxamide 

to N~l ^4-(bcnzyloxy)phenyl]-N-3~^2-hydroxy-2^hcnylethyl)~N~3 — methyl-4-(2- 
tbienykulfonyl)piperazm e-1 ,3 -dicarboxamide 

N~3 — (2-hydroxy-2-phenylcthyl)-N-3 — methyl -N~l — (4-phenoxyphcnyl) -4-(2- 
thienylaulfonyl)piperazine -1 ,3 -dicarboxamide 

N-butyl-4^diphcnylacetyl)-l ^^m , enyIsulfoityl)pq)erazme -2-carboxamide 

1 5 4^ojpheiiylacety0-N-{2-furylmethyl)--l -(2-thienylsulfbnyl)piperazme -2-carboxamide 

N-bcn2yl-4-(dipheiiyIacetyl)-l ^4hienylsulibnyl)piperazine -2-carboxamido 

4^diphenylacetyl)-N-^-thienylmetbyI)-l ^24Weoyl8ulfonyi)piperazine -2-carboxamide 

N-(2,3-dihydro -1 H-inden- 1 -yI)-4-{diphenylacetyl) - 1 -(2-thienyl sulfonyI)piperazinc -2- 
carboxamide 

20 4-(diphcnylacctyl)-N-(2-phcnylr^^ 

N~3~^-imylmetbyl)-N~l^cm^^ -1 3-dicarboxamido 
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4-{bq)haiyl-4-ylsulfonyl)-N-3— [(1 -ethylpyrrolidia-2->1)methyl]-N-l— {3- 
mcthoxyphcnyl)pipetaziric -1,3 -dicarboxamide 

N~l ~-[4-(benzyloxy)phenyl] -4-<biphenyl-4-ylsulfonyl)-N~3 — [(1 -ethylpyrrolidin -2- 
yl)methyl]piperazine -1,3 -dicarboxamide 

5 N~3~-(4-memoxypheiiyl) -N-l—phenyl-4-{quinolin -8-ylsuIfony l)piperaziiie -1,3- 
dicarboxamidc 

N~3 — (2-hydroxy-2-phenylefcyl)-N~3~-methyl-N~l — (4-phenoxyphcnyl)-4-{quinolin-8- 
ylsulfbnyl)piperazme -1,3 -dicarboxamide 

3- {[3-{[2^ydrcxymemyl)piperidirj -l-yI]carbonyl} -4^quinolin -8-ylsulfonyl)piperazm - 1- 
10 yljcarbonyl} -6-pcntyl-2H-pyran-2-onc 

l-(3-chlorobenzoyl)-N-(diphenylmethyI) -4-(quinolin -8-y!sulfonyl)piperazine -2- 
carboxamide 

1 -(3 -chlorobenzoyl) -N- (2-phcnylpropyl)^quinoUn -8-ylsulfonyl)pip crazinc -2 - 
caiboxamide 

15 4-(3^hlon)benzoyl)-N~l~^3,4^chlorophenyl)-N~3~- (23-dihydro-lH-inden-l- 
yl)pipcrazine-l ^-dicarboxamide 

4- (3^Morobenzoyl)-N~3~<23^dihydro^^ 
methoxyphcnyl)piperazino -1,3 -dicarboxamide 

4-(3 -chlorobenzoyl) -N~l ~-(3 ,4-dichloropheny 1) -N~3 — (2-phenylpropyl)piperazine -1,3- 
20 dicarboxamide 

4-<3 -chlorobcm»yl)-N~l~-(2-cyanoph^ -1 ,3 - 

dicarboxamide 
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4-benzoyl-H3^hIorobenzoyl)-N-(d^ 

l-(3 -chlorobenzoyl)-N-{diphenylnictfayl) -4-{3-piperidin-l-ylpropanoyl)pipora2ine -2- 
carboxainide 

l^^blorobenzoyty-N^diphcmylm^ 

5 l^^Morobenzoyl)-N-(diphenylme%l)^ -2- 
carboxamidc 

1 -0 -chlorobenzoyl) -4-<cyclohcxy lcarbonyl) -N^dlphenylmethyl)piperazinc -2-carboxamidc 

l-<3 KMorobenzoylM^diphenylacetyl)-^^ -2-caiboxaxnide 

N-<2,4-dichlorobenzyl) -4-[(3,4-diraethoxyphcnyl)sulibnyl] -1 -<2-thienylsulfonyI) - 
10 piperazine-2-carboxamidc 

N^phenyl-2-yl-4^^benyl^ylsulfQ^ -1- 
yl]caibonyl}piperazinc^l-caiboxamidc 

N~l — [4-{bcnzyloxy)phcnyl]-4^ph(niyM-ylsulfo^ 
ylethyI)pipcrazine-l,3-dtcarboxamide 

15 4-(biphcnyl-4-ylsu1fonyI)-N~3 — (2-morpholin-4-ylethyl)-N~l — (4-phenoxyphcnyl)- 
piperazine-1 ,3-dicarboxamide 

N~lHMbenzyloxy)pbenyl]-4^phenyM^ 
yl)prqpyl]pipcra2atie-13-dicarboxamide 

4-(biphenyM-ylsulfonyl)-N~3~-p -(lH-imidazol-l -yI)propyl]-N~l ~-(4-phenaxyphenyl) - 
20 pipcrazinc-1 $ -dicarboxamldc 

N-allyl-4~[(4-tBrt-butylphenyl)sulfon5d] -1 ^qumolin-8-ylsulfonyl)pq>erazine -2-caiboxamide 
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N~1^2-cyanophmy0-N~3^diphm^ 
dicarboxamide 

4^iphenyl^ylsulfonyl)-N~1^3^ 
piperazine- 1 ,3 -dicarboxamide 

5 N~l~-biphenyl-2-yl-N~3~^3«<l^ -1,3- 
dic arb oxamid e 

N~l~bipheiiyl-2-yl-N~3^3-ethoxyp^ -1,3- 
dicarboxamide 



10 
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A further aspect of the present invention is related to the use of the pi pcrazinc-2- 
carboxamide derivatives according to formulae (II) and (TIT) as a medicament in particular 
for the preparation of a medicament for the prophylaxis and/or treatment and/or preterm 
labor, premature birth, for stopping labor prior to cesarean deliv ery and dysmenorrhea. 
S Also, the compounds of me present invention may used in the treatment of cancer, e.g. 
colorectal cancer. 

Preferably, the compounds according to formula (II) are suitable for the modulation of the 
prostaglandin receptor, thus specific ally allowing the treatment and/or prevention of 
disorders mediated by the prostaglandin receptor. Said treatment involves the modulation - 
10 notably the down regulation or the antagonisation - of the prostaglandin receptor. 

Stilt a further object of the pr esent invention is a process for preparing piperazine -2- 
carboxamide derivatives according to formula (I). 

Hie herein exemplified piperazine -2-carboxamide derivatives may be prepared from 
readily available starting materials using the following general meth ods and procedures. It 
15 will be appreciated that where typical or preferred experimental conditions (i.e. rea ction 
temperatures, time, moles of reagents, solvents etc.) are given, other experimental 
conditions can also be used unless otherwise stated. Optirn urn reaction conditions may vary 
with, the particular reactants or solvents used, but such conditions can be determined by the 
person skilled in the art, using routine optimisation procedures. 

20 Generally, the piperazine -2-carboxamide derivatives according to the general 

formula (I) could be obtained by several synthetic approaches, using both solution -phase 
and solid-phase chemistry protocols. 

According to one process, pipcrazines of general formula (la) - whereby the substituents 
R 1 , R 2 , X, A and B are defined as above and Y is SO2 or CO - may bo prepared from 2- 
25 carboxypipcrazine using solution -phase chemistry protocols such as described in the below 
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Examples and illustrated by Scheme 1, below. 2 -earboxypiperazine (which is a commercial 
compound) is first reacted with sulfonyl chlorides or acid chlorides (TV) using well known 
standard solution phase chemistry protocols such as e.g. Schotten -Bauman conditions 
affording intermediates of general formula (V). The latter is subsequently reacted with 

5 sulfonyl chlorides or acid chlorides (VI) under similar conditions, affording carboxylic 
acids of general formula (VII) whereby Y, A,X and B are defined as for compounds of 
general formula (I). Finally, intermediates (VII) may he reacted with amines (VTH) 
whereby R 1 and R 2 are defined as above, using standard amide coupling conditions well 
known to the practitioner skilled in the art (EDC/HOBt or TBTU7 base as for example) to 

10 yield product of general formula (I). 




(V) 

I B-X-C1 (VI) 



0) 




Scheme 1 

15 According to a further approach, compounds of general formula (I) - whereby the 

substituents A, B, X, R 1 and R 2 arc as above defined and Y is CO, SO 2 or CONR 3 - may be 
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obtained from protected 2 -carboxypiperazmes of general formula (DC) whereby P i and P 2 
are suitable N-protecti vc groups, preferably, but not limited to, Boc for P 1 and Fmoc for P 2 
as outlined in scheme 2. Such derivatives may be obtained from commercial sources or 
prepared using standard conditions as described in Tetrahedron Letters, 30 (39), p. 5193 -96 
5 (1 989) for example. They are first reacted with amines (VHI) whereby R 1 and R 2 are as 
above defined using conditions and methods well known to those skilled in the art to 
prepare an amide from an amine and a carboxylic acid or a carboxylic acid derivatives, 
using standard peptide coupling agents such as EDC, HATU, DIC, TBTU or others, to 
yield compounds of general formula (X) whereby P 1, P2, R 1 andR 2 are as above defined 

10 From intermediate compound (X), the functionalisation of either of the piperazine nitrogens 
may be performed by selective deprotection of the corresponding N -protective group (eg. 
TFA where P 1 is Boc or piperidine when P % is Fmoc), followed by reaction with the reagent 
of formula B-X-LG (XVII) or A-Y-LG (XVIII), with A, B and X being as above defined 
and Y is CO or SO 2 while LG is any appropriate leaving group. The leaving group LG is in 

15 a preferred embodiment a chlorine atom. The reagents B -X-Cl or A-Y-Ci are preferably 
used in conjunction with a tertiary amine, but where moieties X or Y are a ca rbonyl (OO), 
the leaving group LG may also be an hydroxy group. In such case the moieties B -COOH or 
A-COOH arc preferably used in conjunction with a peptide coupling agent, e.g. from the 
above mentioned groups. In the case where the moiety Y is an amide CO "NR 3 - with R 3 

20 being as above defined - the fonctionalisation of the piperazine nitrogen is performed by 
reaction with the appropriate isocyanate of the formula A -NKM) (XIX). Thereby, A is as 
above defined. Alternatively, the functionalisation of the piper azine nitrogen may be 
performed using the an amine of general formula ANHR 3 (XX) - with R 3 being as above 
defined - in conjunction with LG 1COLG2 (XXI) whereby LG 1 and LG2 are suitable leaving 

25 groups (e.g. phosgene or triphosgene). Intermediates (XII) and ( XV) obtained by said 
deprotectiori/fonctionalisation steps are men subjected to a second deprotection / 
fonctionalisation step using similar conditions and appropriate reagents to yield product of 
general formula (I) whereby A, B, X, Y, R 1 and R 2 arc as ab ovo defined. 
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Scheme 2 
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According to still a further approach, intermediates of general formula (XII), whereby P i, 
X, B, R 1 and R 2 are as above defined, may be alternatively obtained from 4 -monoprotected 
2-carboxypiperazines of general formula (XXII) as outlined in Scheme 3 below. Such 
piperazines may be obtained from commercial sources or are prepared using well known 

5 process as described in JMedXhem, 43(3), p.369 (2000) for example. Reaction of (XXII) 
with the appropriate reagent B-X-Cl whereby B and X arc as above defined using well 
known standard solution phase chemistry protocols such as e.g. Schotten -B airman 
conditions or those described in Tetrahedron Letters, 39, p.1295 -98 (1998) for example 
affords intermediates of general formula (XXm). The latter may be reacted then with 

10 amines of general formula NHR J R 2 (VIII) whereby R 1 and R 2 are as above defined using 
standard peptide coupling agent as described above to yield intermediates of general 
formula (XII) whereby P t, X, B, R 1 andR 2 arc as above defined 




IS Scheme 3 

Similarly intermediates of general formula (XV) whereby A, Y, P 2 ,R l and R 2 are as above 
defined may be obtained from intermediates of general formula (V) whereby A, Y, P 2, R 1 
and R 2 are as above defined in a two steps process as outlined in scheme 4 below. The free 
20 amino function in intermediate (V) may be first protected with any appropriated N - 
protective group using standard conditions well known from those skilled in the art to give 
intermediate of general formula (XXTV) whereby A and Y are as above defined and P 2 is 
any appropriate N -protective group, preferably a Boa A standard coupling step of the 
carboxylic acid derivative (XXIV) with an amine of general formula HNR ! R 2 (VIII) 
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whereby R 1 and R 2 are as above defined under conditions described above yields to 
intermediates of general formula (XV) whereby A, Y, P 2 , R 1 and R 2 are as above defined. 

R 1 A 



y Y hn '-r» W Y 



A protect N ^ r"^ R < 

(V) POOV) (XV) 

Scheme 4 

5 According to yet another approach, derivatives according to the general formula I, whereby 
the substituents A, B t X, R 1 and R 2 are as above defined and Y is CO, SO 2 or CONR 3 , may 
be prepared using solid phase protocols. Said approach is illustrated by fee below Schemes 
5 and 6 wherein the moiety Tor symbolizes th e resin beads to which the corresponding 
compounds are linked during the solid phase synthesis. Carboxypiperazine intermediate 

10 (XXIII) whereby B and X are defined as above and P 1 is any suitable protective group, 
preferably a Boc, is reacted e.g. with Kais er oxime resin using standard carbodnmide - 
mediated coupling conditions well known to the practitioner skilled in the art (stepl), 
followed by N-deprotection with dilute TFA in DCM, or with BF 3 *OEt2 in dilute HO Ac in 
DCM when P 1 is Boc (step 2), to give co mpound (XXVT). The latter compound can be then 

1 5 treated with the suitable agent A -Y-LG (XVHI) whereby A is as above defined and Y is 
CO or SO 2 while LG is any appropriate leaving group (step 3). LG is preferably a chlorine 
atom and in that case A-Y-Ci is used in conjunction with a tertiary amine, but where Y is 
CO, LG may be an hydroxy group and in mat case A -COOH is used in conjunction with a 
peptide coupling agent, e.g. from the above mentioned groups. In the case where Y is 

20 CONR 3 whereby R 3 is as above defined intermediate (XXVT) is reacted with the 

corresponding isocyanate A-N=0=0 (XDQ whereby A is as above defined. In order to 
obtain the final compounds of general formula I, the linkage to the resin is cleaved by 
prolonged treatment with amines of gen eral formulae (VHI) and low percentages of a weak 
acid, such as HO Ac (step 4). 
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Schemes 

5 

According to yet another process, compounds of general formula (I) whereby A, B, X, Y, 
R l and R 2 are as above defined may be obtained from i ntermediates of general formula 
(XXV) whereby A and Y are as above defined and P 2 is any appropriate N -protective 
group, preferably a Boc following a similar solid -phase process as outlined in scheme 6 

to below. Intermediate (XXTV) is first loaded on Kaiser o ximc resin (stepl) and the P 2 
protective group is removed (step 2) using conditions described above. The so -called 
capping stop (step 3) is performed in this case by reaction of the deprotected resin (XXIX) 
with B-X-LG whereby B and X are as above defined and 1X5 is any appropriate leaving 
group. LG is preferably a chlorine atom and in that case B -X-Cl is used in conjunction with 

15 a tertiary amine, but when X is CO, LG may be an hydroxy group and in that case B - 

COOH is used in conjunction with a peptide coupl ing agent, eg. from the above mentioned 
groups. The final compounds of general formula (I) are obtained by cleavage of the resin 
linkage with amines of general formula (VHT) as previously described (step 4). 
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Scheme 6 

S Other derivatives of formula I may be prepared using known modifications to, or variations 
of, the Schemes 5 and 6 reaction sequence. Further to the above mentioned Kaiser oxime 
resin, other suitable reagents, notably resins, known to a person skilled in the art, cou Id be 
employed for the solid -phase synthesis of compounds of general formula I. 

Chiral compounds may be obtained following any of the above described methods starting 
10 from corresponding enantiomerically pure or enriched starting materials. 

If the above set out general synthetic methods are not applicable to obtaining compounds 
according to formula (I) and/or to necessary intermediates for the synthesis of compounds 
of formula (I), suitable methods of preparation known by a person skilled on the art should 
be used In general, the synthesis pathways for any individual compound of formula (I) will 
15 depend on the specific substitutcnts of each molecule and upon the ready availability of 
intermediates necessary; again such factors being appreciated by those of or dinary skill in 
the art For all the protection and deprotcction methods, sec Philip J. Kocienski, in 
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"Protecting Groups", Georg Thieme Verlag Stuttgart, New York, 1 994 and, Theodora W. 
Greene and Peter G. M. Wuts in " Protective Groups in Organic Synthesis " Wilcy- 
Interscience, 1991. 

A final aspect of the present invention consists in the intermediate compounds of formulae 
5 (VII), (XVI) and (XIII) selected from the group consisting of: 

4-{ter^butoxycarbonyI) - 1 -^benzcnesulfonyi)piperazrae -2-carboxylic acid 

4-(tert-butoxycarbonyl)-1 -(quinolin -8-ylEulfonyl)piperazine -2-carboxylic acid 

(2R)-4-{^f-butoxycarbonyl) -1 -{qumolin -8-ylsulfonyl)-pipcrazinc-2-carboxylic 
hydrochloride 

10 4-(fert-butoxycarbcnyl)-l-(b^ acid 
4-(ter/-butoxycarbonyl)- 1 -(thien-2-ylsulfonyl)piperazine -2-carboxylic acid 
4^/ert^utoxycarbonyl) -1 -benzoylpiperazine -2-carboxylic acid 
4-(fert-butoxycarbonyl) - 1 -(3 -chloro-benzoyl)piperazuio -2-carboxylic acid 
1 -(terf-butoxycarbonyl) ^H4^ert^utylphenylsulf orryl)pipcrazinc -2^aiboxylic acid 

15 (2R)^qumolm-8-yl6ulfonyl)prperazme -2-carboxylic acid 

(2S)-4-[(4-/ert-butylphenyl)su]ibnyl] - 1 -{quinolin -8-ylsulfonyl)pip erazine -2-carboxylic acid 

(2R)^[(4-^-butylphcnyi)sulfonyl]-l^ acid 

(2R)-1 -[(4-/ert-butylpbCTiyl)8ulforiyl] ^qumolm-8-yIsdforryl)piperazine -2-carboxylic acid 

tert-butyi (3R)-3-[(prop-2-eny!arnino)carb^ -1- 
20 carboxylate 
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(2R>N-prop-2^yl-l^qimiolm^-ylsu^ 

4-terf-butyl l-(9H-fluoren-9-ylmcfliyl) 2^{[(lH^Jpyrrolidin-2-yl)methyl]amino}- 
carbonyl)piperazine -1 ,4-dicarboxylate 

N~3 — [(1 -cthylpynolidin-2-yl)mcthyi] -N~l~-{4-phenoxyphcnyI) -pipcrazine-1^- 
5 dicarboxamide 

When employed as pharmaceuticals, piperazine -2-carboxamide derivatives of the present 
invention are typically administered in the form of a pharmaceutical compos ition. Hence, 
pharmaceutical compositions comprising a compound of formulae (I), (II) or (EI) and a 
pharmaceutical^ acceptable carrier, diluent or excipient are also within the scope of the 
10 present invention. A person skilled in the art is aware of a whole variety of such carrier, 
diluent or excipient compounds suitable to formulate a pharmaceutical co mposition. 

The compounds of the invention, together with a conventionally employed adjuvant, car - 
rier, diluent or excipient may be placed into the form of pharmaceutical compositions and 
unit dosages thereof, and in such form may be employed as solids, su ch as tablets or filled 

15 capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or capsules filled 
with the same, all for oral use, or in the form of sterile injectable solutions for pa renteral 
(including subcutaneous use). Such pharmaceut ical compositions and unit do sage forms 
thereof may comprise ingredients in conventional proportions, with or wit hout additional 
active compounds or principles, and such unit dosage forms may contain any suitable 

20 effective amount of the active ingredient c ommensurate with the intended daily dosage 
range to be employed . 

Pharmaceutical compositions containing piperazine -2-carboxamidc derivatives of mis 
invention can be prepared in a manner well known in the pharmaceutical art and comprise 
at least one active compound. Generally, the compounds of this invention are administered 
25 in a pharmaceutical effective amount The amount of the compound actually administered 
will typically be determined by a physician, in the light of the relevant circumstances, 
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including the condition to be treated, the chosen route of administration, the actual 
compound administered, the age, weight, and response of the individual patient, the 
severity of the p atient's symptoms, and the like. 

The pharmaceutical compositions of the pre sent invention can be administered by a variety 
S of routes including oral, rectal, transdermal, subcutaneous, intravenous, intramuscular, and 
intranasal. The compositions for oral administration can take the form of bulk liquid 
solutions or suspensions, or bulk powders. More commonly, however, the compositions are 
presented in unit dosage forms to facilitate accurate dosing. The term "unit dosage forms" 
refers to physically discrete units suitable as unitary dosages for human subjects and other 

10 mammals, each unit containing a predetermined quantity of active material calculated to 
produce the desired therapeutic effect, in association with a suitable pharmaceutical 
excipient Typical unit dosage forms include prefillcd, premeasured ampoules or syringes 
of the liquid compositions or pills, tablets, capsules or the like in the caso of solid 
compositions. In such compositions, the piperazmc-2-carboxaraidc derivative is usually a 

15 minor component (from about 0.1 to about 50% by weight or preferably from about 1 to 
about 40% by weight) with the remainder being various vehicles or carriers and processing 
aids helpful for forming the desired dosing form. 

Liquid forms suitable for oral administration may include a suitable aqueous or no n aqueous 
vehicle with buffers, suspending and dispensing agents, colorants, flavors and the like. 

20 Solid forms may include, for example, any of the following ingredients, or compounds of a 
similar nature: a binder such as macrocrystalline cellulose, gum trag acanth or gelatine; an 
excipient such as starch or lactose, a disintegrating agent such as alginic acid, Primogei, or 
corn starch; a lubricant such as magnesium stcarate; a glidant such as colloidal silicon dio - 
xide; a sweetening agent such as sucrose or saccharin; or a flavoring agent su ch as pepper- 

25 mint, methyl sal icylate, or orange flavoring. 

Injectable compositions are typically based upon injectable sterile saline or pho sphate -buf- 
fered saline or other injectable carriers known in the art As above mentioned, the 
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piperazine-2-carboxamide derivatives of formulae (I), (II) or (US) in such compositions is 
typically a minor component, frequently ranging between 0,05 to 10% by weight with the 
remainder being the injectable carrier and the like. 

The above described components for orally adm mistered or injectable compositions are 
5 merely representative. Further materials as well as processing techniques and the like are 
set out in Part 5 of Remington's Pharmaceutical Sciences, 20 th Edition, 2000, Marck 
Publishing Company, Easton, Pennsylvania which is incorporated herein by reference. 

The compounds of this invention can also be administered in sustained release forms or 
from sustained release drug delivery systems. A description of representative sustained 
10 release materials can also be found i n the incorporated materials in Remington 's Pharma- 
ceutical Sciences . 

In the following the present invention shall be illustrated by means of some examples 
which are not construed to be viewed as limiting the scope of the invention. The following 
abbreviations are hereinafter used in the accompanying examples: min (minute), hr (hour), 
g (gram), mmol (rmllimole), nxp. (melting point), eq (equivalents), ml (milliliter), ul 
(microliters), ACN (acetonitrile), Boc ( terf-butoxycarbonyl), cHex (cyclohexanes), CSA 
(camphorsulphonic acid), DCM (dichloromethane), DIC (diisopropyl carbodUimide), DDBA 
(diisopropyl cmylaminc), DMAP (4 Kinncmylammopyridine), DMF (dimemylferaiamidc) , 
DMSO (dimcthylsulfoxidc), DMSO -d 6 (dcuteratcd dimethylsulfoxide), EDC (1 -(3- 
dimemylarninopropyl) -3^ylcaibodiimide hydrochloride), EtOAc (ethyl acetate), Et 2 0 
(diethyl ether), Fmoc (9 -fluorenylmethoxycarbonyl), HATU (O -(7-azabenzotriazol-l-yi- 
N^^N'-tetramemyluronta HOBt (1 -hydroxybenzotriazole), 

McOH (methanol), MsCl (methylsulfonyl chloride), nBuLi (n 4>uryllithrum), NMM (N - 
methyl morpholinc), PE (petroleum ether), rt (room temperature), TBME ( fert-butyl methyl 
ctocr),TBTU((>benzotriazo^ 

(tricthyl amine), TFA (trifluoroacctic acid), THF (tetrahydroruran), tic (thin layer 
chromatography), TosCl (toluenesulfbnyl chloride). 



20 



WO 2004/071390 



PCT/EP2004/050093 



50 



10 



fatermediate V, 4-(/e^butoxycarbonyQ-Ji-(^^ 
(Scheme 3, compound XXm) 



To a suspension of 2-carboxypiporazine dihydrocbloride (3g, 14.77 mmol) in 
dioxane/water , 2:1, 45 ml) was slowly added a solution of NaOH (1.18g, 29.54 mmol in 
1.2 ml of water) followed by di -te/t-butyl-di-carbonatc (3.54g, 16.25 mmol). The reaction 
was stirred at room temperature for 5h then triethylaminc (4.11 ml, 19-54 mmol), DMAP 
(0.1 8g, 1.48 mmol) and phenylsnlfonylchloride (2.6& 14.77 mmol), were successively 
added. The reaction was stirred overnight at room temperature. The solvents were removed 
in vacuo, EtOAc (10 ml) was added and organic phase washed with HCl 1M. The aqueous 
layer was extracted with EtOAc and the combined organic phases were washed with brine , 
dried over magnesium sulfate, filtered and concentrated to afford the desired sulfonamide 
which was used without further purification. 

! H NMR (CDC1 3 ): 1.40 (s, 9H, Boc); 2.75 -2.86 (m, 1H); 3.01 -3.09 (m, 1H); 3.29 -3.39 (m, 
1H); 3.59-3.63 (m, 1H); 3.96-4.09 (m, 1H); 4.48-4.68 (m, 2H); 7.43 -7.48 (m, 2H); 7.52- 
7.56 (m, 1H); 7.73-7.76 (m, 2H). 

Intermediate 2: 4-foy/-bu toxycarbony^ 

acid (Schcms 3. compound 3pqp). 
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OH 



Intermediate 2 was obtained following the procedure described for intermediate 1 from 2 - 
carboxypiperazine dihydrochloride and quinolin -8-ylsulfonylchloride. 



l H "NMR (CDC1 3): 1.45 (s, 9H, Boc); 2.83 -2.98 (m, 1H); 3.12-3.20 (m, 2H);3.55 -3.69 (m, 
5 1H); 3.92-4,08 (m, 1H); 4.69 -4.80 (m, 1H); 5.23 -532 (m, 1H); 7.59-7.75 (m, 2H); 8.10- 
8.19 (m, 1H); 8.29-8.39 (m, 1H); 8.56 -8.62 (m, 1H); 8.99-9.03 (m, 1H). 

Intermediates : (2R^-4^te/^butoxvrarbor^ 
carboxvUc hvdrochioride (Scheme 3. compound XXHD 



10 (2R)-piperazine-2-carboxylic acid .2CSA (9.492g,15.96 mmol) was dissolved in dioxane / 
water 1 : 1 (60 ml) and concentrated sodium hydroxide was added until the pH reached 9 - 
10. Di-/er/-butyl-dicarbonate (3.755 g, 17.55 mmol) was the n added and the mixture was 
stirred 6 h at room temperature. A white precipitate appeared, the pH dropped to 7 and was 
brought back to 9 by the addition of concentrated NaOH. 8-quinolinc sulfonylchloride 

15 (3.63g, 15.64 mmol) and tricthylamino (433ml, 3 1 .2 8 mmol) were slowly added and the 
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mixture was stirred overnight at room temperature. The solution was made acidic by the 
addition of HCl IN and mo white precipitate thus obtained was filtered and dried to give 
the desired compound 

Yield :93 %(63g), LC/MS : ESI (+) : 422 (M+l); ESI ( -) : 420 (M-l) ; HPLC purity : 
5 91.7% 

'HNMR (CDC1 3 ) : 1.43 (s, 9H), 3.01 (m, 1H), 3.13 (m, 2H), 3.45 (m, 1H), 3.94 (in, 1H), 
4.75 (d, J - 13.5 Hz, 1H), 5.24 (s, 1H), 7.63 (dd, J - 4.5 and 8.3 Hz, 1H), 7.70 (t, J- 7,91 
HZ, 1H), 8.14 (d, J - 7 J Hz, 1H), 836 (d, J = 7.5 Hz, 1H), 8.61 {d, J - 7.5 Hz, 1H), 9.01 
(dd,J = 1.7and43Hz,lH). 

10 Intermediate 4: 4 4 /grt-butoxvcarfrmvO - 1 -(biphenvl ^sulf<mvnpiperazine~2-~carboxvlic 
apjd (Scheme 3. compound XXHI) 




Intermediate 4 was obtained following the procedure described for intermediate 1 from 2 - 
15 carboxypiperazine dihydrochloride and biphenyl -4-sulibnylchloride. 

'HNMR (CDCi 3 ): 138 (s, 9H, Boc); 2.77 -2^4 (m, 1H); 3.02-3.15 (m, 1H); 3.29-3.41 (m, 
1H); 3.60-3.69 (m, 1H); 3.95-4.10 (m, 1H); 4.48-4.55 (m, 1H); 4.59-4.64 (m, 1H); 737 - 
7.51 (m, 3H); 7.59 -7.63 (m, 2H); 7.69 -7.72 (m, 2H); 7.79 -7.83 (m; 2H). 
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Intermediate 5: 4^fer*-bu toxvcarbon^^^ acid 
(Scheme 3, compound XXHT) 



5 Intermediate 5 was obtained following the procedure described for intermediate! from 2 - 
carboxypiperazine dihydrochloride and thien -2-ylsulfonylchloridc. 
! H NMR (CDC1 3 ): 1.53 (s, 9H, Boc); 2.94-3.11 (m, 1H); 3.21 -3.33 (in, 1H); 3.52-3.68 (m, 
1H); 3.79-3.87 (m, 1H); 4.11 -4.32 (m, 1H); 4.64^.72 (m, 1H); 4.74-4.78 (m, 1H); 7.21 - 
7.23 (m, 1H); 7.68-7.70 (m, 1H); 7.74-7.75 (m, 1H). 

10 Intermediate 6: 4-f/erT-butoxvcailxmvlVl-bcnzovlpipera^ acid (Scheme 3. 

compound ?Oai I) 



To a suspension of 2 -carboxypiperazine dihydrochloride (3g, 14.77 mmol) in dioxane/ 
water , 2:1, 45 ml) was slowly added a solution of NaOH (1.18g, 29.54 mmol in 1.2 ml of 
15 water) followed by di -terr-butyl~di-carbonate (3.54g, 16. 25 mmol). The reaction was stirred 
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at room temperature for Sh then the dioxane was evaporated and sodium hydroxide (1.2 g) 
in water (30ml) was added followed by benzoyl chloride (1.86& 13.3 mmol) dissolved in 
DCM (40ml). The mixture was stirred overnight at room temperature and the organic layer 
was separated. The aqueous phase was acidified to pH 2 with HC1 1M and extracted twice 
5 with EtOAc. Organic phases were combined, washed with brine, dried over magnesium 
sulfate, filtered and concentrated to afford the desired amidopiperazine which was used 
without further purification. 

! H NMR (CDC1 3 ): 1.47 (s, 9H, Boc); 2.81 -2.97 (m, 1H); 320-3.28 (m, 1H); 3.48-3.67 (m, 
2H); 3.92-4.01 (m, 1H); 4.55 -4.76 (m,2H); 7.42 -7.52 (m,5H). 

10 Intermediate 7 ; 4-(ten-frytoxy<sarbo^^ 
(Scheme 3. compound XXTTT) 




Intermediate 7 was obtained following the procedure described for intermediate 6 from 2 - 
1 5 carboxypiperazine dihydrochloride and 3 -chlorobenzoylchiorid . 

•HNMR (CDa 3 ): 1.46 (s, 9H, Boc); 2.81 -2.95 (m, 1H); 3.12-324 (m, 1H); 3.49-3.61 (m, 
2H); 3.99-4.09 (m, 1H); 4.51 -4.76 (m, 2H); 734 -7.46-7.72 (m, 4H). 

Intermediate 8: 1 -f/gr/-butoxvcarboi^ 
carbpxyUc acjjd ( Scheme 4. compound TOCR), 



20 
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To a suspension of piperazine -2-carboxylic acid dihydrochlorid (13.95g, 68,70mrnol) in 
water/dioxane 1 : 1 (280 ml) at 0°C NaOH 5 N (48 ml) was added to achieve complete 
dissolution. 4^er/^)utyn3enzencsullbnylchloride (17.586g, 75.57 mmol) in dioxane (140 

5 ml) was then added dropwise at 2°C in 1 h. The reaction mixture was stirred overnight at 
2°C and over the week-end at room temperature. Solvents were removed in vacuo and the 
residue obtained was crystallize d in EtOH to give 17.3g of crude 4 -(4-*erf-butyrphenyl- 
sulfonyl)pipcrazine -2-carboxylic acid. This material was dissolved in DCM (340 ml) and 
triethylamine (23 ml, 158 mmol) followed by di -tert-butyl-dicarboxylate (11. 5g, 52.7 

10 mmol) were added The mixture was stirred at room temperature overnight, washed with 
HC1 IN, and brine. Organic phase was then dried over magnesium sulfate, filtered and 
concentrated to give 23.5g of a white solid. This crude was purified by flash chromato - 
graphyiwtagDCM/MeOH95 90:10:0.1. 

Yield : 37% (10.86g), LC/MS: ESI (+) : 327 (MH+ - 100); ESI (-) : 425 (M-l) 

15 *H NMR (CDCla): 1.33 (s, 18H), 2.03 (m, 1H), 2.21 (d, J - 10.5 Hz, 1), 3.09 -3.25 (m, 1H), 
3.48 (m, 1H), 3.73 (d, J - 14.1 Hz, 1H), 4.09 (d, J - 10.4 Hz , 1H), 4.37 (m, 1H), 7.62 (m, 
4H). 



Intermediate Q; (2RH^inQlin-^yls>4f^^ L 
compound V) 
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(2R)-piperazine-2-caiboxyHc acid .2CSA (3.717g,6.25 mmoL) was dissolved in dioxane / 
water 1 :1 (60 ml) and potassium carbonate (3.455g,25 mmol) was added The pH was 

5 controlled (9-10) before the slow addition of a solution of 8 -quinoline sulfonylchloridc 
(1.707g, 7.50 mmol) in dioxane (10ml). The reaction mixture was men stirred overnight at 
room temperature and acidified to pH =1 with HQ 1 N. It was then washed twice with 
EtOAc, basified again and extracted with EtOAC. The organic phase was dried over 
magnesium sulfate, filtered and concentrated to give 437 mg of the disulfonylated side - 

10 product Finally, the aqueous phase was lyophiliscd, treated with ACN/McOH 3:1, filtrated 
and concentrated to give 4.69g of a white solid which was used without further purification. 



LC/MS: ESI (+) : 322 (M4-1); ESI(-) : 422 (M-l) 

mtermediate 10: (2S^-4-[(4-fert-eutyIphcnyns^ 
IS 2-carboxylic gcjfl (Scheme 1, compound Vfl) 
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(2S)-piperazine-2-caiboxylic acid.2CSA (4g ,6.73mmol) was dissolved in 60ml of dioxane 
and 72ml of Na 2 C0 3 1M. A solution of (4 -/er/-butylphenyl)sulfonyl chloride (1 .65g, 
1 .05eq) in 12 mL dioxane was then slowly added over 30 mn at 0°C and the mixture was 
stirred at room temperature overnight It was acidified to pH 1 with 17ml of HQ 6M and 
5 washed 5 times with 100 ml EtOAc/Hexane (1/1). The aqueous phase was men diluted with 
27 ml dioxane and the pH adjusted to 1 1 with 9.5ml of NaOH (10%) until the solution 
became clear. A fu rfher 50ml of EtOAc/Hexane organic were removed. The solution was 
cooled to 0°C and the solution was acidified to pH 6 with a few drops of HC1 (6M). The 
precipitate was filtered, washed twice with water (10ml) and dried to afford 1.6g of (2S) -4- 

10 [(4^erf^utylphenyl)sulibnylm'perazinc -2-carboxyIic acid. The acid was directly engaged to 
the next step and dissolved in 90ml of dioxane and 105ml of Na 2CO3 (1M). A solution 
q^inolin-8-ylsulfbnyl chloride (1 .65g, 1.05eq) in 12 ml dioxane was then slowly added over 
30 mn at 0°C and the mixture was stirred at room temperature overnight The solution was 
diluted with water (93ml), acidified to pH 4.5 with of HCl 2M (82ml) and stirred at room 

15 temperature for 1 h. The precipitate was filtered, washed twice with water (10 ml) and dried 
to afford the desired sulphonamide, (2S) ^[(4-tert^u1ylphenyl)sulfonyl]-Hquniolin-8- 
ylsulfonyl)piperazinc-2>carooxylic acid 

Yield : 55% (1.92g), MS: ESI (+) : 518 (M+l); ESI(-) : 516(M-1) 

! H NMR (CDC1 3 ): 1.28 (s, 9H), 1.6 (m, 1H), 22 ( m, 1H), 3.54 (m, 2H), 3.8 (d, 1H), 4.08 
20 (d, 1H), 5.1 (s, 1H), 7.5 -7.7 (m, 6H), 8.2 (d, 1H), 8.3 (d, 1H), 8.4 (d, 1H), 8.82 (s, 1H). 

HPLC purity : 96.5% 

ee >99.8% (Chirobotic V 250mmx4.6 t 5 microM/ MeOH/0.1%TEAj\cOH) 

Intermediate 11 1 (2R>4^(4-/er^birtvtphenvl)^ 
piperazine-2-carboxvlic acid (Scheme 1. compound W) 



25 
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Intermediate 11 was obtained following the protocol described for example 10 starting 
from (2R)-pipcrazinc-2-carboxylic acid2CSA. 

'HNMR (CDC13): 1.28 (s, 9H), 1.6 (m, 1H), 22 (m, 1H), 3.54 (m, 2H), 3.8 (d, 1H), 4.08 
5 (d, 1H), 5.1 (s, 1H), 7.5 -7.7 (m, 6H), 8.2 (d, 1H), 8.3 (d, 1H), 8.4 (d, 1H), 8.82 (s, 1H). 

MS: ESI (+) : 518 (M-M); ESI ( -): 516(M-1) ; HPLCpurity : 97.6% 

ce «50% (Chirobotic V 250mmx4.6, 5 microM/ MeOH/0.1%TBA.AcOH) 

Intermediate 12: (2RVH{4-/^4)utvlphen^ 
2-carboxviic acid (Scheme 1. compound VID 
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Chinrf 




Intermediate 9 (1.63g) was dissolved in water (10m 1) and potassium carbonate (1.5g) was 
added to obtain a basic pH. T^^utylphenylsulfbnylcliloride (580 mg, 2.49 mmol) 
dissolved in dioxanc (10ml) was then added dropwise and the reaction mixture was stirred 

5 over the week-end at room temperature. It was then diluted with saturated NH4CI and 
extracted twice with AcOEt Combined organic phases were washed with brine, dried over 
magnesium sulfate, filtered and concentrated to give 817 mg of the desired compound. 
*H NMR (CDCI3): 1.28 (s, 9H), 2.85 (m, IH), 3.05 (m, 1H), 3.52 (ra, 1H), 3.62 (m, 1H), 
4.10 (m, 1H), 4.46 (m, IH), 4.68 (s, 1H), 7.40 -7.70 (m, 6H), 8.02 (d, J - 9.0 Hz, 1H), 8.24 

10 (d, J= 9.0 Hz, 1H), 8.42 (d, J= 9.0 Hz, 1H), 8.97 (s, 1H). 

Intermediate 13 : /erf-butvl (3RV3-frprop-2-cnvlainino^carbonvll -4-(qurnolm-8- 
vlsulibnyl^pCTazine-l--carboxvlate (Scheme 3. compound XTO 
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Intermediate 3, (2R) -4-(/ert-butX)xycarbonyI)-l -(quinolin -8-ylsulfonyl)pipcrazine -2- 
carboxylic hydrochloride (2.22g, 5.28 mmol) was dissolved inDMF(60ml) and stirred 15 
mn at room temperature in presence of HOBt (856 mg, 633 mmol), EDC (1.214mg, 

S 633mmol),and DIEA (2 ml, 13 2 mmol). Allylamine (436 1, 5 .80 mmol) was then added 
and the mixture was stirred at room temperature for 2h. DMF was removed under reduced 
pressure and AcOEt was added to the oil thus obtained. The solution was washed with 
saturated NH4CI, saturated NaHCO 3 and with brine (twice ). It was dried over magnesium 
sulfate, filtered and concentrated to give 1 ,9g of crude material. Purification was performed 

10 by flash chromatography with cHex/AcOEt 50:50. 

Yield: 79% (1.53g of anicc white foam); MS: ESI (+): 460 (M+l) 

'H NMR (MeOD): 1 38 (s, 9H), 2.72 (m, 1H), 3.02 (d, J = 12.8 Hz, 1H), 3.63 (m, 1H), 3.73 
(s, 2H), 3.8 1 (m, 2H), 4.45 (d, J - 132 Hz, 1H), 5.06 (m, 3H), 5.74 (m, 1H), 7.68 (m, 2H), 
8.23 (d, J = 6.8 Hz, 1H), 8.45 (m, 2H), 9.03 (s, 1H). 

15 HPLC purity: 98.8% 

Intermediate 14 : (2RVN^rop-2^nvl-Uaum^^ 
hydrochloride (Scheme 2. compound XITO 
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JL ^ mral 

o=s=o o 

I .HCI 




A solution of intermediate 13 (1.455& 3.1 6 mmol) in DCM (60ml) was cooled to 0°C 
under inert atmosphere. HCI (20ml of a 4M sol ution in dioxane) was slowly added and the 
mixture was stirred at 0°C for 3 h. To complete the reaction another 20 ml of HCI (solution 
5 4M in dioxane) was added and the mixture was stared at room t emp er a ture for In. It was 
. then concentrated under reduced p ressure and the oil thus obtained was triturated in £t 20 to 
give a very hygroscopic white solid 

Yield : 75%; LOMS: ESI (+) : 361 (M+l); HPLC purity : 98.8% 

! H NMR (DMSO): 2.61 (m, 1H), 2.88 (m, 1H), 3.14 (d, J - 12.1 Hz, 1H), 3.34 -3.71 (m, 
10 4H),4.03 (d, J- 13.6 Hz, 1H), 5.01 -5.15 (m, 3H), 5.69 (m, 1H), 7.75 (m, 2H), 8,28 (t, J - 
5.5 Hz, 1H), 8.36 (d, J - 8.3 Hz, 1H), 8.42 (d, J - 6.4 Hz, 1H), 8.59 (m, 1H), 9.06 (m, 1H), 
9.59 (m,lH). 

Intermediate 15: 4-terM>utvI 1 >/9H-fluorcn-9-vlmcthvn 2-fflYl -cthvlpvrrolidin-2- 
yl)methyllamino}^rhnnyl)pii)erazine -M-dicarboxyjate (Schemq 2, compound X) 

15 
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2-(R,S)^tert-butoxycaibonyl)-H &ci d 
. (2g, 4.42 mmol), (R,S) -2-aminomethyl)-l-«thylpyrroUdinc (623mg, 4.86 mmol), TBTU 
(1.56g,4.86 mmol) and DIBA (830 ul, 4.86 mmol) in DCM (80 ml) were stirred at room 
temperature under nitrogen atmosphere overnight The reaction was monitored by tic 
5 (AcOEt/PE 40:60) and stopped after 12h. The mixture was washed with brine, dried over 
magnesium sulfate, filtered and cone entrated. The crude (3.8g) was purified by fast -plug 
with AcOEt/PE 60:40 then DCM/MeOH/NH 4 OH 90:10:0.1. 

yield : quantitative (3.2g) 

*H NMR (DMSO) : 0.87 (t, J - 9.0Hz, 3H), 1.18 (s, 9H), 1.32 (m, 1H), 1.36 (m, 2H), 1.48 
10 (m, 1H), 2.20-2.8 (m, 7H), 3.20 (m ,2H), 3.55 (m, 2H), 4.08 (m, 4H), 4.10 (m, 1H), 4.25 
(m, 1H), 7.05-7.25 (m, 4H), 7.34-7.39 (m, 2H), 7.46-7.69 (m, 2H), 7.80 (m, 1H) 

Intermediate 16: N~3~ -1T1 ^thvlpvrrolidin-2-vnmcthvn-N~l~^4-pheDOxvphcnvn - 
pipen^inp-l^-dicarboxamide (Schemed compound XVI) 




15 

Intermediate 15 (200mg 9 036 mmol) was dissolved in DCM (8ml) under nitrogen 
atmosphere. The solution was cooled to 0°C and TFA (360ml) was slowly added. After 20 
min, the solution was brought back to room temperature and th e reaction was monitored by 
tic (DCM/MeOH/NH 4OH 90:10:0.1). After 6h, the reaction was not completed, 300 ml 
20 TFA were added and the mixture stirred for another 1 2h at room temperature. The solution 
was then concentrated, dried under reduced pressure and re dissolved in DCM (8ml). 4 - 
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phenoxyphenylisocyanate (1 14mg, 0.54 mmol) dissolved in DCM (2ml) and DTEA (120 jxl, 
0.72 mmol) were added. The new reaction mixture was stirred at room temperature for 1 8h. 
In between, another equivalent of 4 -phenoxyphenylisocyanate (1 14mg) was added to 
complete the reaction. The solution was washed with brine, dried over magnesium sulfate, 

5 filtered and concentrated. The crude was purified by flash chromatography with 

DCMZMeOH 90:10 to give 108 mg (45%) of the Fmoc intermediate. It was redissolved in 
dry DCM (5ml) andpiperidine (60 ul, 0.57 mmol) was added. The mixture was stirred at 
room temperature for 1 8h and washed with brine, dried over magnesium sulfate, filtered 
and concentrated. The crude thus obtained was purified by flash chromatography with 

10 DCM/MeOH/NH 4 OH 90:10:0.1. Yield: 31% (50mg) 

! H KMR (DMSO): 1.08 (t, J - 6.8 Hz, 3H), 1.40 -1 .90 (m, 4H), 2.65 (m, 1H), 2.87 (d, J - 
12.8 Hz, 2H), 3.01 (m, 3H), 3.04 -3.50 (m, 6H), 3.71 (d, J - 12.0 Hz, 1H), 3.97 (d, J = 10.5 
Hz, 1H), 6.90 (m, 4H), 7.07 (t, J-7.3 Hz, 1H), 734 (m, 2H), 7.43 (d, J= 9.0Hz, 2H), 8.0 
(m,lH),8.56(s,lH). 

15 Example 1: 4^2 , -Metnyl^pqeny^ 

PvrroUdm-2-vlrnomvn-aniidel 1 -K4^henoxv^henvn^mide1 tumarate (Scheme 2. 
compound H) 
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Intermediate 16 (SOmg, 0.11 mmol) and V •-memylbiphenyl^Uulfonylchloride (35mg, 0.13 
mraol) in DCM (4ml) were stirred at room temperature in presence of DIE A (20 ul, 0.13 
mmol). After 3h, 2 , -mefbyiMphenyl-4-sulfonylchloride (20 mg) and DIE A (20 ml) were 
added to complete the reaction and the mixture was heated under reflux for an additional 
5 4h. Finally, it was washed with saturated NaHCO 3 and brine, dried over magnesium sulfate, 
filtered and concentrate d. The crude was purified by flash chromatography with 
DCM/MeOH 90:10. Yield : 97 % (50mg) 

The fumaratc salt was obtained by dissolving the compound in MeOH in presence of 0.9eq, 
fumaric acid. The solution thus obtained was then concentrated and the result ing oil 
10 triturated in Et a O to give a nice white solid which was filtrated and dried. 

*H NMR (DMSO): 1.02 (m, 3H), 1 .41 -1.81 (m, 4H), 2.21 (s, 3H), 2.25 (m, 2H), 2.72 -3.14 
(m, 7H), 3.68 (m, 2H), 4.00 (brd, J « 1 1.7 Hz, 1H), 430 (bid, J« 13.2 Hz, 1H), 4.45 (m, 
1H), 6.57 (s, 2H>, 6.85-6.91 (m, 4H), 7.06 (m, 1H), 7.18 -7.35 (m, 8H), 7.53 (d, J - 7.9 Hz, 
2H), 7.83 (dd, J -8.3 and 3.0 Hz, 2H), 8.14 (m, 1H), 8.52 (d, J- 3.0 Hz, 1H). 

15 MS : (APCI-) : 680 (M-l), 469; HPLC purity : 983% 

Example 2: f3R>-4-03iphenvl^sulfrovlVpiperazinc-13HHcarboxvlic acid 1 4(4- 

ber^loxy-pfreny1)^ide1-3-{^ 

(Schemes 2 and 3. compound I) 



WO 2004/071390 



PCT/EP2004/050093 



65 




.TFA 



(2R)^^te/t^utoxycaroonyl)-l-(biphcny -2-carboxylic acid_(4.29g, 

9.62mmo!) obtained following the procedure described for intermediate 4 but starting from 
the pure (R)- 2-carboxypiperazine.2CSA was dissolved in DCM (50ml). (2R) -l-ethyl-2- 

5 aminoethylpyrrolidine (1.54g 1 10.58mmol), HATU (4.02g, 1 0.58 mmol) and DIEA (3.6*8 
ml, 21 .1 5 mmol) were added and the mixture stirred overnight at room temperature. It was 
men washed with HQ IN , saturated NaHCO 3 and brine, dried over magnesium sulfate, 
filtrated and concentrated TFA (50ml) was added to the o fly solid thus obtained and the 
inixturc was stirred in an ice bath for half hour and two hours at room temperature. TFA 

10 was then removed under reduced pressure and the oily solid obtained was coevaporated 
three time with DCM and dried under vacuum. It was redissolved in DCM (20ml), 4 - 
(ben2yloxy)phenylisocyanare (4.32g, 19.23 mmol) and DIEA (836ml, 48 mmol) were 
added and the mixture stirred overnight at room temperature. The solution was washed with 
HQ IN, saturated NaHCO 3 and brine, dried over magnesium sulfate, filtered and 

15 concentrated. About 10 % of this crude was purified by preparative HPLC (Novapack 
column; 40-80% ACN Avater-TFA 0.1% in 40 mn) and characterized: 

*H NMR (DMSO): Ml (t, J=7.2Hz,3H), 1.61 (m,lH), 1.75 (m,2H), 2.02 (m, 1H),2.90 
. . (m,2H), 3.05-3.18 (m, 7H), 3.64 (m, 2H), 3,95 (d, J = 13.2Hz, 1H), 432 (d, J =13.2 
Hz,.lH), 4.42 (ore, 1H), 5.01 (s, 2H), 6.85 (d, J - 9.0 HZ, 2H), 7.19 (d, J - 9.0 Hz, 2H), 
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730-7.53 (m, 8H), 7.73 (d, J« 7.2 Hz, 2H), 7.88 (s, 4H), 836 (s, 1H), 8.49 (t, J= 5.8 Hz, 
1H), 9.05 (bra, 1H). 

MS (APCI+) : 682 (M+l); (APCI -) : 680 (M-l) 

dc « 92% (determined by HPLC Waters symmetry C8 5 uM 4.6x250 mm ; H 2 0/ACN/TFA 
5 60.40.01) 

Example 3: (3R>-4^iphenvl^3uIfonvn^iperazine"13^carboxyllc acid 1 •Jf4-beozvl- 
oxyphenyQ-amide1-3^(7S)[^ -em y ^yrrft!i4in-2-ylmemy\l-amide} triflnoroacetate 
(Schemes 2 and 3, compound fl t 



Example 3 was prepared following the procedure described for example 2 from (2R) -4- 
(tert^utoxycarbonyl)-l-(bipher^ acid and (2S) -1- 

ethyl-2-aminocthylpyrrolidinc. 

! H NMR (DMSO): 0.90 (t, J - 7.2 Hz, 3H), 1 .79 (m, 3H ), 2.01 (m, 1H% 2.86 -339 (m, 9H), 
15 3.65 (brs, 2H), 4.02 (d, J« 13.2 Hz, 1H), 433 (d, J - 13.6Hz, 1H), 4.43 (s, 1H), 5.02 (s, 
2H), 6.86 (d, J - 9.0 Hz, 2H), 7.17 (d, J = 9.0 Hz, 2H), 7.29 -7.54 (m, 8H),7.73 (d, J - 6.8 
Hz, 2H), 7.80 (m, 4H), 836 (m, 1H) , 8.47 (s, 1H), 8.60 (t, J « 4.7 Hz, 1H). 



10 
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MS (APCI+) : 682 (M+l); (APQ -) : 680 (M-l) 

de = 92% (determined by HPLC Waters symmetry C8 5uM 4.6x250 mm ; HjO/ACN/TFA 
60.40.01) 

Example 4; (3S)-4^felienyl-4Hmlio^^ ,3-dicarboxylic acjid 1 -f(4- 

5 benzvlQxv^ heny1)^m ^^ 

triflB0lTPflcetote(Sghemo8 2 and 3. Qomppunfl p, 



• Example 4 was prepared following the procedure described for example 2 from (2S) -(fert- 
10 butoxycarbonyl)- 1 ^iphcnyl^sulfonyl)pipcrazine -2-carboxylic acid obtained following 
the procedure described for intermediate 4 but starting from the pure (S) - 2- 
carboxypipcrazine^CSA and (2S) -l-ethyl-2-aminoethylpyrrolidine. 

*H NMR (DMSO): same as example 2. de = 94% 

Example 5: r3SM-miphenvl^8ulfoiwn^iperazi acid 1 -f(4- 

15 ber^loxy^hwlVara^^ 

rSchcmes 2 and 3. compound I). 
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.TFA 



Example 5 was prepared following the procedure described for example 4 from (2S) -(tert- 
butoxycarbonyl) - 1 ^jphcnyl^sulfoiiyl)piperazine -2-carboxylic acid and (2R)-l-ethyl-2- 
5 aminocthylpyrrolidine. 

1 H NMR (DMSO): same as example 3. de = 95.2% 

Example 6: (2S^^K4^rf4)utylphenvl^snlfonvll -N^-hvdroxvethvlVUquinolin-8- 
ylaulfonyl>pipera2anc-2'Karboxamide (Scheme 1, compound D 

CWral 

o=s=o 
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A solution of intermediate 10 (600mg, 1.16 mmol) and DIE A (445 ul, 2.SS mmol) in DMF 
(7 ml) was cooled to 6°C. TBTU (409 mg, 128 mmol) was then added a nd the mixture was 
stirred in an ice cold bath for lh. Finally, ethanolamine (140 ul, 232 mmol) was added 
The reaction mixture was allowed to warm to room temprature and stirred overnight Water 
5 (1 1ml) was added to the solution and the solid thus obtaine d was filtered, washed three 
times with water and dried to afford the desired amide. 

Yield : 65% (420 mg). LC/MS: ESI (+) : 561 (M+l); ESI ( -) : 559(M-1); HPLC purity : 
99.9%; cc >98% (Column CH1RALCELL OD -H, 4.6x250rnmm; hex/EtOH/TEA 70 30 



10 Example J: (2R)^(4^^ut y lp hen y l ) ^ 

YlCTi1fenYV'r^^ft-?^rW a niidfl (Scheme 1. compound X) 

Chinal 



The title compound was obtained following the procedure described in example 6 starting 
from intermediate 11 and ethanolamine. 



1 5 LOMS: ESI (+) : 561 (M+l); ESI (-) : 559(M-1) ; HPLC purity : 99.4% 

ee - 26% (Column CHIRALCELL OD -H, 4.6x250mmm; hex/EtOH/TEA 70 30 0.1) 



0.1) 




o=s=o 
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Essgglfi 8' (2S)^r(4-tey^faity^^ 
vlsulfbnvnpiperazine-2-carboxamtde (Scheme 1. compound 

Chiral 



0=^=0 




The title compound was obtained following the procedure described in example 6 starting 
5 from intermediate 10 and alfylamine. 

LC/MS: ESI (+) : 557 (M+l); ESI (-) : 555(M-1) ; HPLC purity : 99.3% 

ee >98% (Column CHIRALCELL OD -H, 4.6x250mmm; hex/EtOH/TEA. 70 30 0. 1) 

Example 9 (2ft)^[(4nferf4mtyfr^^ 

ylsulfon y l)pfperazme^H^xamji4Q hydroclnlorj^e (Scheme 2, compound 1) 
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Chiral 



A solution of intermediate 14 (previously desalinized, 852mg, 236 mmol) and 4 -tert- 
butylphcnyisulfonylchloridc (660mg, 2.84 mmol) in presence of DIE A (603 ul, 3.55 mmol) 
in DCM (50 ml) was stirred at room temperature for 48 h. The mixture was then washed 

5 with saturated NH4CI solution, saturated NaHCO 3 solution and brine. It was dried over 
magnesium sulfate, filtered and concentrated The crude (1.37g) was pu rifled by flash 
chromatography with AcOEt/cHex 50:50 to give a nice white foam. The hydrochloride salt 
was obtained by dissolving mis foam in methanol and addition of 20 ml HC1 IN in MeOH. 
After evaporation of the MeOH, the oil was triturated in Et 2O and the white solid thus 

10 obtained was filtrated and dried. Yield: 57% (796 mg). 

'HNMRPMSO): 1.27(8, 9H), 1.71 (m, 1H), 2.07 (m, lH),3.44(m, 1H),3.58 -3.71 (m, 
4H), 4.02 (d, J - 11 .7 Hz, 1H), 4.98 (brs, 1H), 5.02 (d, J« 10.5 Hz, 1H), 5.14 (d, J « 15.4 
Hz, 1H), 5.72 (m, 1H), 7.46 (d, J - 8.7 Hz, 2H), 7.54 (d, J - 8.3 Hz, 2H), 7.63 (m, 1H), 7.69 
(d, J - 7.9 Hz, 1H), 8.12 (t, J - 5.7 Hz, 1H), 8.23 (d, J =» 12 Hz, 1 H), 8.32 (d, J - 7.5 Hz, 
15 1H), 8.44 (d, J«7.15Hz, 1H), 8.89 (d, J«3Hz, 1H). 

LC/MS: ESI (+) : 557 (M+l); ESI (-) : 555(M-1) ; HPLCpurity : 99.4% 

ee - 89% (Column CHIRALCELL OD -H, 4.6x250mmm; hex/EtOH/TEA 70 30 0.1) 



Melting point: 126-129°C 
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Example 10: (2R)^[(4~ftrt-fort^ 

(qrinolm-8-YtBplfti^ (Scheme l t compound I) 

Ns/ Chlral 



A solution of intermediate 1 1 (47mg, 0.09 mmol) in THF (1ml) was cooled to -10°C before 
S the addition of isobutylchloroformate (1 1 ul, O.lOmmol) and NMM (1 5 ul, 0. 1 4 mmol). 
The reaction mixture was stirred for 1 h at -10°C and (S) -1 -phenyl-3-propanolamine (15 
mg, 0.10 mmol) solubilizcd in THF (1ml) was added It was allowed to warm to room 
temperature and stirred overnight . THF was evaporated under reduced pressure and the oil 
obtained was dissolved in AcOEt The organic phase was washed with saturated NH 4CI , 
10 saturated NaHCO 3 and brine, dried over magnesium sulfate, filtrated and concentrated. The 
crude was purified by flash chromatography with DCM/McOH 94:6 to give the title 
compound. Yield : 30% (18mg) 

! H NMR (CDC1 3 ): 1 34 (s, 9H), 1.87 (m, 1H), 2.41 (m, 3H), 3.18 -3.40 (m, 2H), 3.63 -3.74 



(m, 2H), 4.21 (d, J - 15.0 Hz, 1H), 4.42 (d, J= 12.0 Hz, 1H), 5.08 (m, 2H), 6.84 (m, 1H), 
15 7.12 (m, 3H), 7.28(m, 2H), 738 (m, 1H), 7.47 (m, 2H), 7.63 (m, 3H), 8.07 (d, J» 9.4Hz, 
1H), 8.21 (d, J - 8.7 Hz, 1H), 8.41 (d, J « 8.7 Hz, 1H), 8.62 (brs, 1H). 




0=^=0 




MS: ESI+ : 651 (M+l); ESI- : 649 (M-l) ; HPLC purity : 89% 



WO 2004/071390 



PCT/EP2004/050093 



73 



Example 11; (2R^-4-r(4-^4Mtvln^^ 

(qumolm-8-ylsulfoiwlfr^ (Scheme 1. compound n 



The title compound was obtained following the procedure described in example 10 starting 
5 from intermediate 11 and (R) -1 -phenyl -3 -propanol amine. 



1 HNMR (CDCl 3 ): 1.34 (s, 9H), 1.57 (m, 1H), 1.77 -2.02 (m, 1H), 2.41 -2.55 (m, 2H), 339- 
3.83 (m, 5H), 4.23 (d\ J= 14.3 Hz, 1H), 4.42 (d, J« 11.7 Hz, 1H), 5.00 (m, 2H), 6.78 (m, 
1H), 7.00-7.10 (m, 3H), 7.26 (m, 1H), 7.32 (m, 1H), 7.46 (d, J = 8.7 Hz, 2H), 7.55 -7.63 (m, 
3H), 7.97 (d, J - 8.3 Hz, 1H), 8.14 (d, J = 8.7 Hz,lH), 838 (d, J « 7.1 Hz, 1H), 8.79 (d, J = 
10 4.1 Hz, 1H). 

MS: ESI+ : 651 (M+l); ESI- : 649 (M-l) ; HPLC purify : 98.2% 

Example 12; (2R^r(4-fert^utv^ 

(mriqoltn-8-Ylsulfonvl)pipera^ (Scheme 1. compound n 
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Chiral 



The title compound was obtained following the procedure described in example 10 starting 
from intermediate 1 1 and (S) - 1 -phenyl-3-ethanolamine. 

*H NMR (CDCh): 1.35 (s, 9H), 2.56 (m,2H), 339 -3.72 (m,4H), 3.84(m, lH),4.27(d, J = 
5 13.6 Hz, 1H), 4.47 (d, J - 1 1.7 Hz, IH), 4.71 (m, 1H), 4.87 -4.99 (m, 1H), 6.60 (m, 1H), 
7.02 (m, 4H), 7.21 -7.39 (m, 2H), 7.45 (m, 2H), 7.60 (m, 2H), 8.01 (t, J = 8.3 Hz, 1H), 8. 17 
(m, 1H), 8.41 (d, J= 7.3 Hz, 1H), 8.69 (brs, 1H). 

MS: ESI+ : 637 (M+l); ESI- : 635 (M-l) ; HPLC purity : 98.2% 



Example 13: (2R^rtt-^-P"fripae*w^^^ 
10 (qumo)fo-8-ylMfonyl^^ L compound Q 
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Chlral 



The title compound was obtained following the procedure described in example 10 starting 
from intermediate 1 1 and (R) -1 -phenyl-3-ethanolamine. 

5 ! H NMR (CDCl 3 ) : 132 (s, 9H), 2.51 (m, 1H), 336 -3.64 (m, 4H), 3.85 (m, 1H), 4.17 (d, J 
- 143 Hz, 1H), 4.41 (d, J - 11.7 Hz, 1H), 4.84 (m, 1H), 5.00 (m, 1H), 7.07 (m, 3H), 7.23 
(m, 2H), 732 (m, 1H), 7.55 (m, 2H), 7.60 (m, 3H) f 8.00 (dd, J- 13 and 8.1 Hz, 1H), 8.16 
(dd, J= 1.5 and 83 Hz, 1H), 8.40 (dd, J-0 0.9 and 7.0 Hz, 1H), 8.7 0 (dd, J~ 1.5 and 4.1 
Hz,lH). 

10 MS: ESI+ : 637 (M+l); ESI- : 635 (M-l) ; HPLC purity : 96.1% 

Example 14 Q; (2R)-H(4^-bufrlphen Y q^ 
ylgiilfonynpiperazme-2-^^ 1. compound I). 
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Intermediate 12 ( 260mg, 0.50 mmol) was dissolved in DCM (10 ml) and stirred 15 mn at 
room temperature in presence ofHOBt (81 mg, 0.60 mmol), EDC (116 mg, 0.60 
mmol),and DIEA (190 ul, 1.26 mmol). Allylamine (42 ul, 0.55 mmol) was then added and 
5 the mixture was stirred at room temperature overnight. The solution was washed with 
saturated NHUC1, saturated NaHCO 3 and with brine (twice). It was dried over magnesium 
sulfate, filtered and concentrated to give 274 mg of crude material. Purification was 
performed by flash chromatography with cHex/AcOBt 50:50. 

Yield: 50% (140 mg); LOMS: ESI+ : 557 (M+l); ESI - : 555(M-1) ; HPLC purity: 97% 

10 ! HNMR (CDCI3): 1.31 (s, 9H), 2.7 (m, 2H), 332 -3.55 (m, 3H), 3.88 (d, J- 14.3 Hz, 1H), 
4.22 (d, J - 13.2 Hz, 1H), 4.31 (d, J» 12.4 Hz, 1H), 4.39 (brs, 1H), 4.97 (m, 2H), 5.47 (m, 
1H), 6.45 (t, J« 5.5 Hz, 1H), 7.49 (d, J« 8.7 Hz, 2H), 7.65 (m, 1H), 7.71 (d, J= 8.3 Hz, 
2H), 7.76 (rn, 1H), 8.14 (d, J» 7.1 6 Hz, 1H), 8.44 (d, J - 6.8 Hz, 1H), 8.53 (dd, J= 1.5 and 
7.5 Hz, 1H), 9.30 ( d, J - 4.5 Hz, 1H). 

IS Example 1 5 : General protocol for the solid - phase synthesis of pioerazino derivatives of 
general formula I (Scheme £);. 



a) Loading step 
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Kaiser oxime resin (3g, 6J28 mmol) was swollen in DCM (30ml). The relevant acid 
(intermediates 1 to 8, 2eq. and DIC (2eq.) were slowly added and the resulting suspension 
was shaken overnight before filtering at the pump and washing sequentially with DCM, 
DMF (three times) ,TBME (twice) and dried in vacuo. 

5 b) N-deprotection step 

The resin obtained in the loading step (5g) was shaken in a 25% solution of TFA in 
dichloromethane (50ml) for 30 min prior to filtering at the pump and washing sequentially 
with DCM, DMF (three times) and IBM E (twice). It was finally dried under vacuo at room 
temperature. 

10 c) N-capping step 

The resin from the previous step was transferred into a 96 -well filter plate (approx. SOmg of 
dry resin/well) and each well was treated with an N -derivatising reagent e.g. with either of 
the following soltutions : 

1-an acid (3eq.) and DIC (3eq.) in DCM (1ml) 

15 2-a sulfonyl chlorid (3 eq.) in DCM (lml) 

3 -an isocyanate (3eq.) in DCM (lml) 

The plate was men sealed and shaken overnight at ambient temperature. The resins were 
then filtrated and washed sequentially with aliquots of DCM, DMF (three times) and 
TOME (twice) before drying at room temperature under vacuo . 

20 d) Cleavage step 
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A solution of amine (0.9eq. or 5eq. if volatile) in 2% AcOH in DCM (1ml) was added to 
each well containing the resin from the previous step. The plates were then seated and 
shaken for two days at ambient temperature. The wells were then filtered into a collection 
plate and the solvent removed in a vacuum centrifuge to yield 2 -3 mg of the corresponding 
5 products. 

Example 16: (3R)-N~3^-hvdroxv-2-p^^ 

phenylH^phfflyMfQnyl)pire^ ( Scheme 5, compound I) 




The title compound was obtained following the general procedure describe d in example 1 5 
10 starting from (2R) -4-(/ert-butoxycarbonyl) - 1 -(bcnzenesulfbnyl)pipcrazine -2-carboxylic 
acid obtained following the procedure described for intermediate 1 but starting from the 
pure (R)-2-carboxypiperazine.2CSA, 4 -phenoxyphenylisocyanate and 2-memylamino-l- 
phcnylethanoL 

l HNMR (CDCl 3 ): 2.86 (m, 1H), 3.14-3.36 (m, 5H), 3.71 -4.42 (m, 5H), 4.90-4.98 (m, 2H), 
15 6.86-6.98 (m, 4H), 7.07 (m, 1H), 7.22 -7.56 (m, 10H), 7.83 (m, 3H), 8.03 (m, 2H). 

LC/MS: ESI+ : 615 (M-H); ESI-: 613 (M-l) ; HPLC purity : 98.0% 
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Example 17; (3S)-N~3H?4w<frQxy-2-pheny^ 

phcnyl^^phenvisulfonvl^piperazine-lJ-^icarboxainide (Scheme 5. compound H 



The title compound was obtained following the general procedure descri bed in example 15 
5 starting from (2S)-4-(ter/-butoxycarbonyl)- 1 -(benzenesulfbnyl)pipera2me -2-carboxylic 
acid obtained following the procedure described for intermediate 1 but starting from the 
pure (S)- 2-carboxypiperazine.2CSA, 4-phenoxyphenylisocyanate a nd 2-methylamino -1 - 
phenylethanol. 



] H NMR (CDa 3 ): 2.78 (m, 1H), 3.03 -3.28 (m, 5H), 3.62-4.33 (m, 5H), 4.81 -4.90 (m, 2H), 
10 6.77-6.88 (m, 4H), 6.97 (m, 1H), 7.12 -7.47 (m, 10H), 7.73 (m, 3H), 7.93 (m, 2H). 

LC/MSi ESI+ : 615 (M+l); EST- : 613 (M-l) ;HPLC purity : 99.5 % 

Example 18: nR^^^^hlorobenzovlVN~1^3.4-dichlorophenvn-N~3->rflRV23- 
dihvdro -1 H-inden- 1 -vllpiperazine -1 .3 -dicarben™™ iH*> ffirh<>me 5. compound n 
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The title compound was obtained following the general procedure deser ibed in example 15 
starting from (2R) -4-(/ert-butoxycarbonyl) -1 -{3 -chloro-benzoyl)piperazine -2-carboxylic 
acid obtained following the procedure described for intermediate 7 but starting from the 
5 pure (R)-2-carboxypiperazine.2CSA, 3,4 -dichlorophenylisocyana te and (R)-l-am3no- 
indane. 

l HNMR (CDC1 3 ): 1.66 (m, 1H), 2.59 (m, 1H), 2.81 -331 (m, 4H), 3.64 (d, J= 13.4 Hz, 
1H), 4.25 (d, J - 12.5 Hz, 1H), 4.45 (d, 1H), 4.54 (d, J » 14.8 Hz, 1H), 5.26 (s, 1H), 5.46 
(m, 1H), 6.75 (m, 1H), 7.17 -7.50 (m, 11H), 8.94 (s, 1H). 

10 LC/MS: ESI+ : 572 (M+l); ESI - : 570 (M-l) ; HPLC purity : 99.3 % 



Example 19: ttR^-ft^morobc movlVN^^ 

dihyo>ft-m-mden-l- y l]piperazine>l ,3-dicarboxamide (Scheme 5, compound^. 
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China! 



The title compound was obtained following the general procedure described in example 15 
starting from (2R)-4-(tert-butoxycarbonyl)-l -(3-chloro-benzoyl)pipcrazinc -2-carboxylic 
acid obtained following the procedure described for intermediate 7 but starting from the 
5 pure (R)-2-carboxypiperazine.2CSA, 3,4 -dichlorophenylisocyanate and (S) -1-aminoindane. 

! HNMR (CDC1 3 ): 1.84 (m, 1H), 2.65 (m, 1H), 2.81 -3.01 (m, 4H), 333 (d, J - 14.0 Hz, 
1H), 3.67 (d, J« 13.2 Hz, 1H), 4.28 (d, J« 12.0 Hz, 1H), 4.54 (d, J - 14.6 Hz, 1H), 5.24 (b, 
1H), 5.46 (m, 1H), 6.72 (m, 1H), 7.16 -7.98 (m, 11H), 8.85 (s, 1H). 

LC/MS: ESI-f : 572 (M+l); ESI - : 570 (M-l) ; HPLC purity : 97.9 % 

10 Example 20: (3S^-4-ft-chlorobenzovlVN~ W3.4-dichlorophenvlVN-3— ff 1RV23- 
ffhyflro-lH-foden-Kyllpipe^^ (Scheme ff. cwmjoundiX 



WO 2004/071390 



PCT/EP2004/050093 



82 




The title compound was obtained following the general procedure described in example 15 
starting from (2S)^(tert-butoxycarbonyl)-l^ 

acid obtained follow ing the procedure described for intermediate 7 but starting from the 
5 pure (S) -2^carboxypipcrazinc.2CSA, 3,4 -dichlorophenylisocyanatc and (R) -1-aminoindanc. 

! H NMR (CDa 3 ): same as for example 19; LC/MS: ESI+ : 572 (M+l); ESI - : 570 (M-l) 

HPLCpurity :99.3 % 



Example3]j:(3S) ^^oroben^^ 

dftydro-lH-inp>^ ( Scfreme compound Q 
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The title compound was obtained following the general procedure described in example 15 
starting from (2S) -4-(/ert-butoxycarbonyl)- 1 -(3 -chloro-benzoyl)piperazine -2-carboxylic 
acid obtained following the procedure described for intermediate 7 but starting from the 
5 pure (S)-2^arboxypiperaane-2CSA, 3,4 -dichlorophenylisocyanate and ( R)-l -aminoindane. 

'HNMR (CDC1 3 ): same as for example 18; LC/MS: ESI+ : 572 (M+l); ESI- : 570 (M-l) 

HPLC purity :98.5% 

Example 22: 4^mhenvl^sulfonvn-pipera2ine>13^carboxvlic acid 1 ^benzyloxy- 
phemyl)-amide1 3-[(?^e%1amtno-efey>)^imde1 (Sch eme S. c q xn poun4 P 



10 
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The title compound was obtained following the general procedure described in example 15 
starting from intermediate 4, 4 -benzyloxyphcnylisocyanate and 2 -dimethylaminoethyl - 
amine. 

5 *H NMR (CDC1 3 ): 2.4 (s, 6H), 2. 6 (m, 2H), 2.73 (t, 1H), 3.0 (d, 1H), 3.34 (t, 1H), 3.5 (m, 
2H), 4. 1 (d, 1H), 4.3 (d, 1H), 4.62 (d, 1H), 4.8 (s, 1H), 5.2 (s, 2H), 7.0 (d, 2H), 7.4 (d, 2H), 
7.45-7.7 (m, 10H), 7.8 (d, 2H), 7.95 (d, 2H), 8.12 (s, 2H). 

LC/MS: ESI+ : 642 (M+l); HPLC purity : 94 % 

Example 23: 4^iphenvl^suljbnvlVpipe^ 
10 ftminn-ethy O-amide] 1 -f(4-phenoxv- rhenYl)^ami de1 (Scheme 5. compound I ) 
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The title compound was obtained following the general procedure describ ed in example 15 
starting from intermediate 4, 4 -phenoxyphenylisocyanate and 2 -dimethylaminoethylamine. 

'H NMR (CDC1 3 ): 2.15 (s, 6H), 2.33 (t, 2H), 2.50 (t, 1H), 2.75 (m, 1H), 3.08 (m, 1H), 33 
5 (m, 2H), 3.82 (d, 1H), 4.08 (d, 1H), 4.4 (d, 1H), 4.55 (d, 1H) , 6.85 (d, 4H), 6.95 (t, 1H), 7.2 
(m, 4H), 7.4 (m, 3H), 7.55 (d, 2H), 7.7 (d, 2H), 7.88 (d, 2H), 8.03 (s, 1H). 

LC/MS: ESI+ : 628 (M+l); HPLC purity : 95 % 

Example 24; 4^iphenyl^ulfonylVptperazine-1.3^carboxyUc acid 1 -f(3.4-dichloro- 
phi>nYl>.flmiMft] 1 -cthvl-nvrrolidin -2-vlmcthvn-amidel (Scheme 5. compound ft 
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The title compound was obtained following the general procedure described in example IS 
starting from intermediate 4, 3,4 -dichlorophcnylisocyanate and 2 -(aminomethyl)-l - 
ethylpyrrolidine. 



l H NMR (CDC1 3 ): 1.15-1.20 (m, 3H), 1.62-1.90 (m, 3H), 2.25 (m, 2H), 2.62 (m, 2H), 2.82 
5 (m, 2H), 3.05-3.30 (m, 3H), 3.5 (m, 1H), 3.78 (t, 1H), 3.95 (d, 1H), 4.18 (d, 1H), 4.48 (d, 
1H), 4.79 (s, 1H), 7.17 (d, 1H), 7.29 (d, 2H), 7.50 (m, 4 H), 7.61 (d, 2H), 7.81 (d, 2H), 7.99 
(d,2H), 8.42(8, 1H). 

LCMS: ESI+ : 644 (M+l); HPLC purity : 93.8 % 

Example ?.S; 4HBiph<myM-gulf^^^ acid 3-f(l -efoyl- 

10 PvrroUdin-2-vlmemvn-amidel 1 ^-phenoxv-phcnvlVarmdcl (Scheme 5. compound D 



Hie title compound was obtained following the general procedure described in example 15 



pyrrolidine. 

15 'HNMR (CDCI3): 1.12 (m, 3H), 1.55 (m, 1H), 1.75 (m, 2H), 1.90 (m, 1H), 220 (m, 2H), 
2.60 (m, 2H), 2.80 (m, 2H), 3.20 (m, 3H), 3.50 (m, 1H), 3.95 (d, 1H), 4.18 (d, 1H), 4.50 (d, 




H 
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1H), 4.65 (s, 1H), 6.95 (d, 4H), 7.05 (t, 1H), 7.30 (m, 4H), 7.46 (m, 4H), 4.60 (d, 2H), 7.80 
(d, 2H), 7.95 (d, 2H), 8.20 (s, 1H). 

LC/MS: ESI+: 668 (M+l); HPLC purity 97.0 % 

Example 26: 4-rarphCTvl^ulfonviy^ 1 -IY3.4-dichloro- 

5 phenyij-atrade] 3 -[(2-dietiiy1amino-efli y l)-ainide] (Scheme 5, compound I) 



The titlo compound was obtained following the general procedure described in example 15 



10 ! H NMR (CDCU): 1.00 (t, 6H), 2.57 (m, 7H), 2.78 (d, 1H), 3.19 (t, 1H), 3.36 (m, 1H), 3.4 2 
(m, 1H), 4.00 (d, 1H), 4.12 (d, 1H), 4.46 (d\ 1H), 4.49 (s,lH), 7.20 (d, 1H), 7.31 (d, 1H), 
7.52 (m, 4H), 7.63 (m, 3H), 7.82 (d, 2H), 8.00 (d, 2H), 8.46 (s, 1H). 

LC/MS: ESI+ : 632 (M+l); HPLC purity :91.6% 

Example ?7; 4-DipjaciiylapcJyLljX q^olme-g^lfpnyl^jperaane gcid 
15 benzylamide (Scfrpme 5. qomppundl) 
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The title compound was obtained following the general procedure described in example 15 
starting from intermediate 2, diphenylacctylchloride and benzyl amine. 

'H NMR (CDCh): 2.82 (td, 1H), 2.98 (dd, 1H), 3.15 (td, 1H), 3.90 (d, 1H), 4.40 (dd, 1H), 
5 4.52 (dd, 1HX 4.60 (d, 1H), 4.84 (d, 1H), 5.02 (s, 1H), 5.94 (s, 1H), 7.10 (m, 2H), 7.20 -7.48 
(m, 14H), 7,70 (t, 1H), 7.97 (d, 1H), 8.13 (d, 1H), 8.27 (d, 1H), 8.58 (d , 1H), 8.62 (d, 1H). 

LC/MS:ESI+: 605 (M+1);HPLC purity 58.0% 

Example 28: 4^^henyM^fonyl)-piperazine^ ^oarboxylic acid J -[(4-frenzyloxy- 
phenvn-amidel 34(2^emv1arritTin^hylV^midc1 
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The title compound was obtained fbUowing the general procedure described in example 15 
starting from inte rme diate 4, 4 -benzy loxyph eny lis o cyan ate and 2 ^ethylaminoethylamine. 

'H NMR (CDC1 3 ): 1.10 (t, 6H), 2.60 (m, 7H), 2.80 (d, 1H), 3.20 (t, 1H), 337 (m, 1H), 4.44 
5 (m, 1H), 4.00 (d, 1H), 4.18 (d, 1H), 4.50 (d, 1H), 4.65 (s, 1H), 5.08 (s. 2H), 6.90 (d, 2H), 
7.28 (d, 2H), 7.33 -7.60 (m, 10H), 7.69 (d, 1H), 7.82 (d, 2H), 8.00 (m, 3H). 

LC/MS: ESI+ : 670 (M+l); HPLC purity :90.5 % 



Example 29: 4-(Bfrhenvl^suuWnH>ro^ 

etfayn-amidel 1 -rf4-pheriQxv-phenvlVamidel fSchcmc 5 T compound n 
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The title compound was obtained following the general procedure described in example 15 
starting from intermediate 4, 4 -phenoxyphcnylisocyanate and 2-diethylaminoethylammc. 

*H NMR (CDCh): 1.10 (t, 6H), 2.60 (m, 7H), 2.80 (d, 1H), 3.20 (t, 1H), 3.37 (m, 1H), 3.46 
5 (m, 1H), 4.00 (d, 1H), 4.20 (d, 1H), 4.55 (d, 1H), 4.68 (s, 1H), 7.00 (d, 4H), 7.10 (t, 1H), 
7.35 (m, 4H), 7.54 (m, 4H), 7.70 (d, 2H ), 7.84 (d, 2H), 8.00 (d, 2H), 8.20 {s, 1H). 

LC/MS: ESI+ : 656 (M+l); HPLC purity :92.7 % 

Example 30: 4-Pirjh(mvlacctvl-Wq^^ acid 
ffimm>-2-v1methvn-amtde (Scheme S. compound D 



10 
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The title compound was obtained following the genera! procedure described in example 15 
starting from intermediate 2, diphenylacetylchloride and (2 -furylmethyl)amine. 

*H NMR (CDC1 3): 2.83 (td, 1H), 2.95 (dd, 1H), 3.10 (td, 1H), 3.82 (d, IH), 4.40 (dd, 1H), 
5 4.50 (dd, 115, 4.58 (d, IH), 4.80 (d, 1H), 5.00 (s, IH), 5.93 (s, IH), 6.20 (s, 1H), 630 (s, 
1H), 7.10-7.40 (m, 1 1H), 7.55 (m, 1H), 7.70 (t; IH), 8.08 (t, 1H), 8.17 (d, IH), 830 (d, 
IH), 8.63 (d, IH), 8.85 (d, IH). 

LC/MS: BSI+ : 595 (M-H); HPLC purity :97.4 % 



Example 31: 4-Piphenvlacetvl-Wqumolmo^^ acid 
10 (thiQ P hcn-?-ylnieW)-amide ( Scheme g, c om p o und ]) 
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The title compound was obtained following the general procedure described in example 15 
starting from intermediate 2, diphenylacetylchloride and (2 -thienylmemyl)ainine. 

'H NMR (CDa 3 ) : 2.83 (td, 1H), Z96 (dd, 1H), 3.11 (td, 1H), 3.89 (d, 1H), 4.60 (m, 3H), 
5 4.82 (d, 1H), 5.00 (s, lift 5.90 (s, 1H), 6.82(d, 1H), 6.92 (m, 1H), 7.14 -7.41 (m, 11H), 7.50 
(m, 1H), 7.70 (t, 1H), 8.10 (m, 2H), 8.28 (d, 1H), 8.60 (d, 1H), 8.70 (d, 1H). 

LC/MS: ESI+ : 611 (M+l); HPLC purity :98.6 % 

Example 32: 4-DiphenylacetyM-(o^ acid 
(pyrio^^ylmemyi)-amidc (Scheme 5, compound 1). 



10 
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*H KMR (CDCI3): 2.80 (td, 1H), 2.98 (dd, 1H), 3.20 (td, 1H), 3 31 (d, 1H), 4.40 (dd, 1H), 
4.61 (m, 2H), 4.82 (d, 1H), 5.10 (s, 1H), 5.87 (s, 1H), 7.10 (d, 2H), 750 -7.40 (m, 10H), 
5 732 (m, 1H), 7.77 (t, 1H), 8.18 (m, 2H% 859 (d, 1H), 8.53 (d, 2H), 8.63 (d, 1H), 8.77 (d, 
lH).LOMS:ESI+: 606 (M+1);HPLC purify :98.5% 

Example 33: 4-Dtpherrvlacetyl-Mtm^phene-2-Bim^^ acid (3- 

imidazol-l-vlnnmvn-amidfi (Scheme 5. compound n 



l 0 The title compound was obtained following the general procedure described in example 1 5 
starting from intermediate 5, diphenylacetylchloride and 1 -{3 -aminopropyl) imidazole. 



1 NMR (DMSO -dt, 120 °C) : 1.91 (qt, 2H), 3.12 (m, 3H), 3.18 (m, 1H), 3.65 (m, 2H), 3.98 
(t, 2H), 4.10 (brd, 1H), 4.46 (m, 1H), 4.53 (brd, 1H), 5.40 (s, 1H), 6.93 (s, 1H), 7. 09 (s, 
1H), 7.19-7.36 (m, 11H), 7.58 (s, 1H), 7.69 (dd, 1H), 7.78 (m, 1H), 7.94 (m, 1H). 

15 LC/MS: ESI+ : 578 (M+l); HPLC purity :96.4 % 

Example 34; 4-Piphe^Iacetyl-WauMofa^ acid 
favridin-7^v1methvn-arnide (Schem e 5. compound!! 
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The title compound was obtained following the general procedure described in example 1 5 
starting from intermediate 2, diphenylacetylchloride and pyridin -2-ylmcthylaminc. 



! H MNR (DMSO^/tf): 2.50-2.75 (m, 2H), 320-3.47 (m, 1.5H), 3.70 (m, 1H), 3.98 -4.20 (m, 
5 3H), 4.70 (d, 0.5H), 4.90 (d, 1H), 5.20 (d, 1H), 6.70 (d, 1H), 6.88 -7.31 (m, 1 1H), 7.55 (m, 
3H), 8.08-8.49 (m, 4H), 8.55 (m, 1H), 8.82 (d, 1H). 

LC/MS: ESI+ : 606 (M-H); HPLC purity :97.10 % 

Example 35; m-N~l^iohenvl-2-vl-N~3~^ 

ylsulfonyl)piperazhe-l ^carboxamide trifluoroacetate (Schemes 3 and 4, compound I) 



The title compound was obtained following the general procedure described in example 2 
from intermediate 3, 2 -biphenylisocyanate and (3 -ammopippyl)imidazole. 



10 
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The final compound was purified by preparative HPLC using Acetonitrile/water;0. 1 %TFA 
as mobile phase affording the TFA salt 

'H MNR (DMSO-<W): 1.72 (m, 1H), 1.20 (m, 1H), 2.60 (m, 1H), 2.8 6 (m, 2H), 3.12 (m, 
1H), 3.72 (m, 3H), 4.07 (t, J = 73 Hz, 1H), 4.43 (d, J - 13,6 Hz, 1H), 4.86 (d, J « 2.6 Hz, 
5 1H), 7.23 (m, 9H), 7.50 (d, J - 13.9 Hz, 1H), 8.23 (t, J - 5.8 Hz, 1H), 7.93 (s, 1H), 8.23 (t, J 
- 5,8 Hz, 1H), 8.31 (dd, J - 7.7 and 0.6 Hz, 1 H), 836 (dd, J = 6.6 and 0.6 Hz, 1H), 8.56 
(dd, J = 8.5 and 1.7 Hz, 1H), 8.83 (s, 1H), 8.96 (dd, J-4.1 and 1.9 Hz, 1H). 

LC/MS: ESI+ : 626 (M+l); ESI - : 624 (M-l) ; HPLC purity : 90.0 % 

Example 36; ( S)-*H~- bipto^y^-yl -^ 
10 YbulfonYl)piperazme-U^carboxaimde trifluoroacetate (Schemes 3 and 2, compound 1) 



The title compound was obtained following the general procedure described for example 35 
from (^)^tertA>}Xtoxycafbony\)A^q\nm\m -2-carboxylic 
hydrochloride obtained following the procedure described for intermediate 3 but starting 
15 from pure (S) -piperazane-2-carboxylic acid.2CSA, 2 -biphenylisooyanate and (3 -amino- 
propyl)tmidazole. 

*K MNR (DMSO-<fd"): same as forexample 35 
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Example 


Name 


LCMS(ES+) 


37 


i utji iz.uyi -***n*t-itJi i-uuiy ipi loi lyijouuui >y ij -ro^t— 

furylmethyi)piperazlne -2-carboxamlde 


510.8 


38 


1 -benzoyl -4-{b!pheny1-4-yt8u tfonyl)-N-(2- 
furytmethyl)plp8nazlne -2-carboxamide 


530.8 


39 


1 -benzoyl -N-benzyl -4-[(4-tert- 
butylphenyl)sulfonyl]piperazlne -2-carboxamide 


520.9 


40 


N-(2,3-dihydro-1H-hidBn-1-yO^-{cIlphenyiac8ty1)-1- 
(phenylsulfonyl)piperazine -2-carboxamide 


580.9 


41 


N-(24iydroxy-2-phenylQthy1)-4-(phanoxyace1yi) -1 - 
(phenyteu!fbny1)plperazlne -2-carboxamide 


524.8 


42 


1 -benzoyl -N-(aTprtenyirnethy!) -4-(qulnonn -8- 
yteu!fonyt)plperazfne -2-carboxamide 


591.9 


43 


1 -benzoyl -4-(dlphenylacety1)-N-(dlpte^^ - 
2-carboxamide 


594.9 


44 


1-berm^-N-(<fiphenylmethyl)-4-[(4- 
metrtoxyphenyl)acefyQpiperazIne -2-carboxamide 


548.9 


45 


1-benzoyl-N-(4^uorooenzyl)^-(4- 
phenoxy*enzoyl)plperazine -2-carboxamide 


538.8 


46 


1 -benzoy1-4-(dIpheny1acety1) -N-{4-fluorobenzy!)piper8zine - 
2-carboxamide 


538.8 


47 


1 -benzoy W-(diphenytacetyi) -N-<1 - 
naphthylmethyl)plperazine -2-carboxamide 


568.9 
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48 


1 -benzoy1^H(4-me!hoxyphenyl)acetyO -N-(1 - 
naphthylmethytyplperazlne -2-carboxamide 


522.8 


49 


1 -benzoyl ^-(cyctohexyteaibonyJ) -N-(1 - 
napntnyimetnyljplperazlne -2-carboxamide 


484.8 


50 


1 -benzoyW(2.3-dihydro-1 H-inden -1 -yf)-4- 
(cupnenyiacetyi}piperazine -2-carboxamlde 


544.9 


51 


14)enzoyl^^dipheriylacety0^-(2-phenylpropyl)piperazm - 
2-carboxamide 


546.9 


52 


1 -benzoyl -4-<diphenylacety!) -N-{4- 
mothoxyphonyljpiperazlns -2-carboxamIdB 


534.8 


53 


4-ecetyl-N-<1 ,3-benzodioxo! -5-ytmethyl)-1 - 
(phenylsuHbmyfJpiperazine -2-carboxamide 


446.7 


54 


4-{d3phenytacetyi) -N-(2-furytmethy1)-1 - 
(phenylsulfonytypiperazme -2-carboxamide 


544.8 


55 


4-acetyWM-benzyl -1 -(pheny lsulfbnyf)plperazlne -2- 
caiboxamfcJe 


402.7 


56 


4-ben2oyl^-benzyl-1-(phenylsuifony0pl -2- 
carboxamide 


464.8 


57 


N -benzyl -4-<d iphenyta cotyl) -1 -<phanytsurfbriyl)p!perazine -2- 
carboxamkte 


554.9 


58 


4-acetyM -<phenyteulfonyi) -N-{2-thienybnethyi)prperazine -2- 
carboxamide 


408.7 


59 


4-(diphenylacetyI) -1 -(phenyteultbnyO-N^2- 
thIeny!melhyI)piperB2ine -2-carboxamlde 


560.9 


50 


N-1 ~-(2-cyanophenyl) -N~3~ -(1 -naphthylmathyi) -4- 
(phenyteurfbnyl)tf perazine -1 ,3-dlcarboxamlde 


554.8 
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61 


NH-^lphenyl^yl^a-^a-dlhydro-IH-inden-l-yO-^ 
(phenyfsutfbnyl)piperazine -1 ,3-dlcarboxamide 


581.9 


62 


N^2 t 3<llhydro-1H-lnden-1-yI)-4-[(4- 
methoxyphenyl)sutibnyQ -1 -(2-thienylsu)fonyi)p]perazine -2- 
cartooxamide 


562.9 


63 


(1 -{[4-{dlphenytecetyl) -1 -(2-thienyisulfbnyl)pIperazJn -2- 
yQcarbonyQpiperidin -2-yl)m8thanoI 


568.9 


64 


4-(dipheny laoetyl)-N-H-{hydraxymethyl)phonyl] -1-(2- 
thienyteuffbny))piperazine -2-carboxamJdo 


576.9 


65 


4-(diphenyiac8tyJ)-N-(4-fiuorobenzyt)-1 -(2- 


578.9 


66 


1 -benzoyl -4-[(3,4-dlmelhoxyphenyI)sulfbnylJ -N-(2- 
phenylpropyOplperaz ine-2-cart)oxamWe 


552.9 


67 


1 -benzoyl -4-[(4-nItrophenyl)sutfonyi] -N-(2- 
phenylpropyl)piperazine -2-carboxamide 


537.8 


68 


N~1 ~,4 -dlbenzoyl -N~3Hflphenytmethyl)ptperazfn e -1 ,3- 
dlcarboxamlda 


547.8 


69 


4-benzoy)-N-3~^<2,2-<iiphenylethyl)-N~1-<3- 
methoxyphenyi)pip erazine-1 ,3-dicarboxamlde 


563.9 


70 


NH~4>enzoyJ-N~3~-(dipheny!methy1) -4- 
(phenytsulfbnyl)piperazine -1,3-dlcarboxamide 


583.9 


71 


N-1--<3 A<flchlorophenyl) -N-3— {2-hyd(oxy-2-phenylethy0 • 
N~3~-methyl-4-{phGnylsuIfonyI)piperazin8 -1,3- 
dicarboxamkje 


592.7 


72 


^3^(24rydroxy-2-phenytethyi)-N~3~-methy)-N--1---(4- 
phenoxyphenyt) -4-{phenyisuIfonyf)plperazine -1 ,3- 
dlcarboxamJde 


615.9 


73 


{1,1 -bis(hydit)xym8thyJ)propyI] -N-1~-{2- 
cyanopheny0-4-^-thtenytsuifonyi)plperazine -1,3- 
dtearboxamWa 


522.8 
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99 



74 


N-1~44^enzytoxy)phenyf]-hH3--(24Tydroxy-2- 
ph8ny1olhyl)^3~HTiBlhyM^2-thienylsulfony1)piporazinG - 
1 ,3-cDcarboxamide 


636 


75 


N~3~- (24iydnoxy-2-phGnytethyl) -N~3~-methy»-N~1 ~-{4- 
ph8rK^xyphenyO•4-(2-thienyteulfony^)p^peraz^ne -1 ,3- 
dicarboxamtdo 


622 


76 


N^utyl^diphenytacetyl)-1-^-UiIenylsuQ6nyOp!pefazIn0 -2- 
carboxamide 


526.9 


77 


4-(dIphenylacetyl) -N-{2-ftiiylmethyl)-1-(2- 
thlenyteuffbnyl)plperaztne -2-carboxamlde 


550.9 


78 


N -benzyl ^(diphenyl acetyl) -1 -(2 ^hj8nyIsuJfonyl)pipef02fne - 


560.9 


79 


4-(dlphenyiacety1) -N^2^htenyimethy1)-1-<2- 
thienytsuIfonyQplpenazine -2-carboxamide 


566.9 


80 


N-(2,3-dihydro -1 H -lnden-1 -y1)-4-(dlpnenylacetyI) -1 -(2- 
fhienytsulfbnyQpiparazine -2-cartoaxamide 


586.9 


81 


4-(diphenytacetyt)-N-<2-phenylpropy1)-1-<2- 
thienytsutfDny1)p!peraz!ne -2-cartooxamIde 


689 


82 


N~1~-bipheny1 -2-yI-N-3--<3-GthoxypropyJ) -4- 
(phenylsulfonyl)plperazInQ -1,3-dlcarboxamide 


551.9 


83 


N~3~-(2-fury!melhy1) -N~1 —penty) -4- 
(phenylsutfonyljpiperazine -1 ,3-dlcarboxamJde 


463.8 


84 


4-(blpheny1^-yteulfonyl)-N~3-[(1-elhytpyTrolIdin-2. 
y1)methyt]-N-1'--(3-meUioxypheny1)pIperazine -1,3- 
cflcarboxamlde 


607 


65 


N-1— |4-(benzytaxy)phenyJ] -4-(blphenyI-4-ytsulfony})-N~3— 
[(1 -ethylpyTTOddln -2-yl)methy0plperazine -1 ,3-dIcarboxBmide 


683.1 


86 


N~1~4)iphenyJ-2-yl-4-(biphenyl^-yl3ulfbnyl)-N-3-H2- 
(dlethytamlnojethyllplperazine -1^-dlcartoxamide 


641 
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87 


N-1-- bIphsny1-2^y1^-3— (2,3-dlhydro-1 H-fcnJen-1-ylK. 
(qulnoBn-e-ylsuffbnyl)plperazIne-1^-cficartx)xamide 


633 


88 


N~1 —biphenyl -2~yl-N~3~ -(2-phenylpropyl) -4-(quino8n -8- 
ylsulfonyljpfperazlne -1 ,3-dIcarbaxamfcte 


635 


89 


N-^-^-methoxyphenyO-N-l— phenyl -4-<quinoSn-8- 
yteulfonyljpiperazine -1 ,3-dlcarboxamide 


546.8 


90 


N^--(2^roxy-2-phenytethy0-N-3~-mothyl-N-1--(4- 
phenoxyphonyl) -4-(quhoBn-8-ylsulfbnyl)piperQzIne -1 ,3- 
dlcarboxamide 


667 


91 


4-benzoyl-N-(diphenylmethyl)-1 -(qulnolln -8- 


591.9 


92 


N-(cflphenyImettiyl)-4-{pyi1dIn-2-y[carbonyI)-1-(quInolin-8- 
y1sulfonyl)plperazff>e -2-carboxamide 


592.9 


93 


N-(dlphenylmethyl)-4-{3-plpefidin -1 -ylpropanoyl)-1 - 
(quinoDn -8-ylsuIfonyl)p iperazine -2-carboxamide 


627 


94 


N-(diphenylmethyO-4-<phenoxyacetyI) -1 -(quinoltn^- 
yteulfonyQpiperazine -2-cart>oxamlde 


621.9 


95 


N-(dlphenytmethy1) -4-{(4-methoxyphenyl)ac8tyf| -1 -<qulnoIIn- 
8-yIsulfonyt)plperazine -2-carboxamide 


636 


96 


4-[4-(dimethytamino)be nzoyq-N-<diphenyfmethy1) -1 - 
(quinonn-8-yteuIfonyl)piperazine -2-carboxamide 


635 


97 


4-(cydohexylcarbonyI) -N-<dlphenylmethyl) -1 -(quinofin -8- 
y!sutfonyl)piperazine -2-caitoxamide 


598 


98 


4-acety)-N-{2 ( 4-dictitorobenzy1) -1-<quino!m-8- 
y!sulfonyi)piperazin6 -2-ca rboxamlde 


522.6 


99 


4-benzoy1-N-<2 < 4-dich!orobenzyl) -1 -<qulnolln-8- 
ylsuttbny))pfpe razine -2-carboxamIde 


584.7 
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100 


N-{2,4-<flchk)robenzyl) -4-(pyridIn -2-ytearbonyf) -1 -(quinolln - 
8-ytsuifbnyl)piperazlne -2-carboxarnide 


585.7 


101 


N^2,4KlJch!orobenzyi)-4-(3-pIperidln-1-yIpropanoyl)-1- 
(quinoin -8-yisdfonyl)pfperazkiG -2-carboxamido 


619.8 


102 


N-<2,4-dich torobenzyi) -4-<phenoxyacety») -1 -(quinofln-8- 
yIsuifony!)prpQrazine -2-cart»xamide 


614.7 


103 


N^2,4HJtehlcxx)benzyO^(2K>xo-6^rTtyl-2H-pyran-3- 
vlVsarbonvTI-1 ^ouinoTin-^vlsuIfonvlkMDerazine 
carboxamide 


572.8 


104 


N-(2,4-dJchtorobenzyO -4-<dlphenyiaceJyl) -1 -(quinofln -8- 
ylsutfbnyljpiperazine -2-carboxamlde 


674.8 


105 


N ^2/WIchJorobonzyl) -4-[(4 -mothoxyphenyf)acetyI] -1- 
(qulnofin -8-ylsulfonyl)piperaztne -2-carboxamide 


628.7 


106 


N-(2,4Kilch)orobenzyi) ^^-(dimethy1amino)t»on2oyI] -1- 
(quinofin -8-ylsulfonyl)p|petazlne -2-carboxamWe 


627.8 


107 


4-benzoyl-N-<2 t 2-dIpheny)ethyl) -1 -(quinolin-8- 
yJsutfony1)piperazine -2-carboxamJde 


605.9 


108 


N-(2,2^lpheny!ethyl)-^pyridIn.2-yicarbonyI)-1-(qulnoDn-8- 
ylsulfonyi)pipera2ine -2-carboxamlde 


606.9 


109 


N-(2,2-diphenylethyl) -4-(3-pipertdin-1 -ylpropanoyl) -1 - 
(quinofln -8-ylsutfonyl)piperazJne -2-carbpxamide 


641 


110 


N-(2 r 2-dlphenylethyl)-4-{{4-methoxyprieny))ac8tyl] -1- 
(quinoDn-8^lsulfonyl)pip8razine-2H»rtx)xamkle 


650 


111 


4-(4-(dlmethy]amlno)benzoyf]-N-(2 t 2-diphGnytethyl)-1- 
(quinofin -8-ytsulfonyi)pfp8razine -2-carboxamide 


649 


112 


4-(diphenylacetyl)-N-{(1 -ethytpyrroOdin -2-yl)methyQ-1- 
(quinolln -8-ytsulfbnyt)plp8razIne -2-carboxamJdo 


627 
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113 


N-a!lyl-4-(dlpheny1acety1) -1 -{quinofln-8- 
y1sulfony1)plperazfne -2-cart>oxamIde 


555.9 


114 


N-(1 ,3-benzcxfioxol -5-ylmethyl)-4-{(2E)-3-phenylprop-2- 
enoyQ-1 -(quinofln -8-ylsutfonyi)p iperazlne -2-carboxamide 


585.9 


115 


N-{1 ,3-benzodioxoI^-y!methyl)^(a1phanylacetyl)-1 - 
(quirwRn-8-ylsu!tonyi)piperazine -2-carboxamlda 


649.9 


116 


N-(1 ,3-benzodloxol -5-y!meihyl)-4-£4- 
(dimethylannino)benzoyO -1 -(quinoDn-8-yteulfony1)plperazine - 
2-carboxamide 


602.9 


117 


4-(diphenytacetyf ) -N-(3-othoxypropyl) -1 -{quJnolln-8- 

\/lftifffnn\/t^nlriArfl7inA-9>/^irtv)y9miriA 


601.9 


118 


N-(2-furylmethyl) -4-{{2-oxo -6-pentyl -2H-pyran -3- 
yl)carbonyfj-1 -<quinoIln-8-ylsuIfbnyf)piperazlne -2- 
carboxamlde 


593.9 


119 


N -benzyl -4-(phenoxyacetyi) -1 -(quinofln -8- 
yisulfbnyljpfperazfne -2-carboxamkte 


545.8 


120 


N43en2yl-4^(2-oxo-6-penly1-2H-pyran-3-yJ)cafbonyl]-1 - 
(quinolin-8-yIsulfonyl)piperazino -2-carboxamide 


603.9 


121 


N-benzyM-f4-(dlmBthylamlno)benzoyfl-1-(qulnoIln-6- 
yfsuffbny1)plperazine -2-carboxamlde 


558.9 


122 


3-ff3-Q2-(hydroxymethyl)piperi0in -1-yl]carbonyl}-4-{quinolin- 
8-yisurfonyJ)pfperazin -1 -yl]carbonyJ} -6-pentyl -2H -pyran-2- 
one 


611.9 


123 


4-(dlphenytacety1) -N-p-(hydroxymethy1)phenyQ -1 -{quinoBn- 
8-yteulfonyf)pIperazIne -2-carboxamide 


621.9 


124 


4-(diphenytacety1) -N-{4-fluorobenzyf) -1 -(qulnoIin-8- 
y!sulfonyl)plperazin e-2-carboxamide 


623.9 


125 


4-{dlphenyiacetyl) -N-{2-pheny!propyl)-1 -(quinofln -8- 
ytsutfbnyljpiperazine -2-carboxamide 


634 
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126 


4-f(4-methoxyphenyt)acetyQ -N-(2-phenytpropyl)-1 -(quinofin- 
8-ytsulfbny1)piperazIne -2-carboxamlde 


587.9 


127 


N~1 — Mphenyl -2-yl-N-3— (4-fluorobenzyl) -4-(quino!in -S- 
ytsulfbnyljpiperazlne -1 ,3-dicarboxamlde 


624.9 


128 


1 -{3-chlorobenzoyl) -N-(dipheny!methyl) ■4-(quinolln-8- 
ylsulfonyl)p^perazine -2-carboxamide 


626.3 


129 


1 -(3-ch!orobenzoyi) -N-(2-pherryJpropyI) -4-{quJnonn -8- 
ylsuflfonyl)piperazine -2-carboxamlde 


578.3 


130 


4^3^Iorobenzoy1)-N-1~-(3 ( 4-dJchIorophenyJ)-N-3--(2,3- 

1 HI"! HI 111 1 HI bllll III ~1 llfllllllin lllllli 4 *3 rlh x j 1 1 n-wr»m t rtn 

UUiyuiU" 1 n-wluwl- I "yiJy^HSfaZB to "1 rO-QICSruOXSUUUe 


573.1 


131 


4-{3-chlorobenzoyf) -l\H3~-{2,3-dihydfo-1 H-Jnden-1 -yJ>- 
N~1 ~-<3-methoxyphenyl)piperazlne -1 ,3-dicarboxamlde 


534.2 


132 


4-{3-chlorobenzoyt) -N-1 ~-<3.4-dtehlorophenyl) -N~3--(2- 
phenytpropyOpiparazine -1 ,3-dicarboxamide 


575.1 


133 


4-(3-chlorobenzoyI) -N-1-- (2-cyanopheny])-N~3~-(2- 
phenytpropyljplperazlne -1 3-tflcarboxamkJe 


531.2 


134 


4-banzoyj -1 -<3-cb!oroben2oyi) -N- 
(diphenylmet hy1)plperazlne -2-carboxamlde 


539.2 


135 


1 -(3-chlorobenzoyl) -N-(diprienylmethyi) -4-(3-piperidin -1 - 
yJpropanoyl)piperazfne -2-carboxamlde 


574.3 


136 


1 -(3-chlorobenzoyl) -N-(diphenylmethyJ) -4- 
(phenoxyacetyl)plperazfnG -2-carboxamkle 


569.3 


137 


1 -<3-ch!ofobenzoyf) -N -(dlphenytmethyl) -4-{(4- 
methoxyphenyQacetyQplperazine -2-carboxamide 


583.3 


138 


1 -(3-chlorobenzoyl) -4-(cyclohexylcarbonyl) -N- 
(dlphenylmethyl)prperazTne -2-carfcoxamlde 


545.3 
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" 139 


1 -<3-ch!orobenzoy!) -4-(dlphenyiac8ty1) -N-<2,2- 
uipnenyieinyijpiperazinQ -z-ca id oxa rru o& 


643.4 


140 


NK2,4KJMoroben2y!)^K(3^HJImethoxyphenyI)suIfon^ 
^-uiienyisuironyijpiperazinB -z-carDoxamiao 


635.8 


141 


1 -(biphenyl-4-ylsu!fonyf)-4-{(4-tBrt-bulylphenyI)sulfbnyO -N- 
U i ^inyipyrroiKiin-^-yi^meinyijpiperazine -z-cart>oxamicie 


654.1 


142 


1-(bipheny!-4-yisullbny1)-4-{(5-{I(4- 
chlorobenzoyljamlnolmethyl) -2-4hlenyf)sutfonyl] -N-{(1 - 
ethylpyrrolldln -2-yI)methyf]prperazine -2-carboxamldB 


771.6 


143 


' N4(phenyl-2-yl-4^iphenyl^ytsuHbnyl)-3~{I2- 
(hydroxymetfiyl)piperidin -1 -yfJcarbonyl}piperazi ne-1 - 
carboxamlde 


640 


144 


N-1~-^-(benzy!oxy)phenyQ-4-(b!phenyl-4-yt8Ulfonyl)-N~3— 
(2-morpholIn-4-yJethyl)plpGrazIn8 -1 ,3-dicaTtooxamlde 


685 


145 


4-(biphenyl -4-ylsuifbnyt) -N~3~- <2-morphoBn -4-ytethyl)- 
N~1--<4-phencaxyphenyl)ptpera2in8 -1,3-dicaiboxamfde 


671 


146 


N-1 ~-{4-(betTzyloxy)ph8nyt]^-{blphGny1-4-ylsulfony1)-N~3— 
[3-(1H-lmldazoM -yi)propyl]piperazlne -1,3-dIcarboxamide 


680 


147 


4^henyl^yfeu!fbny1)^~3~H3^1H^IdazDl-1-y0propyn^ 
Nh-1—(4-phGnoxyphenyl)plperazlno -1,3-dfcarboxamlde 


666 


148 


1 -(brphenyt-4-ylsuIfbrryl) -N-[(1 -ethylpyrroBcPn -2-yl)methylM- 
(4-phenoxybenzoyl)plperazlne -2 -carboxamlde 


654 


149 


N^1lyM^(4^rt^utylphenyl)sulfbnyl] -1 -<quinoGn-«- 
yteulfonyl)piperazine -2-carboxamide 


557.9 


150 


N-8lIyl-4-(blphenyl -4-yisuIfonyl) -1 -<qulnolrn-«- 
yteurfonylfoiperazine -2-carboxamide 


577.9 


160 


4-[(4-tert-butylphenyl)sulfonyl] -N-(2-hydroxyethyl) -1- 
(quinoIin-8-ylsu!fonyl)p{perazine -2-carboxamide 


561.9 
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161 


4-[(4-tert-butylphenyI)sulfonyIl -N-(2^jrylmethy1)-Hqu!noBn- 
8-yIsidfonyl)plperazme -2-carboxamido 


597.9 


162 


4-[(4-tert-butytphenyl)suKbnyl] -N-(pyriefin^Jmethyl)-1 - 
{quinoun^yisununyijpiperazine -z-caiuoxarrude 


609 


163 


N-(2-phenylpropyj) -4-(ph8nyist]lfbnyl)-1 -(quinoBn-8- 
yteutfbnytJplpBrazine -2-carboxamide 


579.9 


164 


N-(2-phenylpropyf)-1 ,4-bis(quinoijn -8-yisulfonyt)pipera2in© - 
2-carboxamido 


631 


165 


4-{(4-iTi8thoxyphenyl)suIfonyr| -N-(2i)henylpropyl)-1- 
( auiftoEn -fl-vlsiJlfon\/i\ntopra7_Inp 


609.9 


166 


4-[(3,4-(fimethoxypheny1)suJfbny!] -N-(2-phenyIpropy1) -1 - 
(quinoIin^-ytsuffonyOpfper^ 


640 


167 


4-{(4-methylphenyl)suHbnyI3 -N-<2-phenyfpropyl)-1 -{quinolin- 
8-ytsulfonyf)piperazJne -2-caiboxamide 


593.9 


170 


4-[(4-nltrophenyl)sutfonyQ -N-(2-phenyIprapy1) -1 -{quinofin-8- 
ylsuifony1)piperazfne -2-caitoxamIde 


624.9 


171 


4-<blphenyl -4-yteu!fonyl)-N-(2-hydroxy-2-phenyt6thyl) -1 - 
(qulnofin -8-yteuHbny1)piperazine -2-caiboxamido 


658 


172 


4-I(4-tert-buty!phenyl)6uIfonyl] -N-cyclopropyl -1 -(quho!ln-8- 
yteutfbnyl)p!p8razlne -2-carboxamlde 


557.9 


173 


N~1~^^anophenyl)-^3~-((flphenytrri8thyl)-4-(quinoBn- 
8-yteu!fonyl)pIpGrazlne -1 ,3-tfcarboxamkte 


631.9 


174 


N~1~4)iphenyi-2-yl-N~3~^-furytmethyl) -4-{quino0n -8- 
ylsu!fonyl)piperazfne -1 ,3-dlcarboxamide 


598.9 


175 


N~3~-benzyl-N~1— blphenyi-2-yM-{quino!in-8- 
y!su!fony1)plperaz!ne -1 ,3-dlcarboxamide 


608.9 
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176 


N~1--Wpheny1-2-y1^quinonn -B-ytsulfonyl)-N~3~-(2- 
thienylmethyOpiperazine -1,3-dlcarboxamWe 


612.9 


177 


4^dlphenylacetyO-N-{pyridln^-ylmethyl)-Hqu!nolIn-8- 
yteutfbnyl)pfperazine -2-carooxamlde 


606.9 


178 


4Kblpheny|wj-yteulfiDny1)^-1---(3 l 4-dichtorophenyl)-N--3»- 
P-n(dimethyfamIno)ethyflplperazlne -1,3-dicart>axamide 


605.8 



Example 179; Preparation of a p^ m aceutical formulation 
Formulation 1- Tablets 

A piperazine-2-cafboxamidc compound of formulae (I), (II) or (III) is admixed as a dry 
5 powder with a dry gelatin binder in an approximate 1 :2 weight ration. A minor amount of 
magnesium stearate is added as a lubricant The mixture is formed into 240 -270 mg tablets 
(80-90 mg of active piperazinc-2-carboxamidc compound per tablet) in a tablet press. 

A prperaztao-2-rarboxamide compound of formulae (I), (IT) or (HI) is admixed as a dry 
10 powder with a starch diluent in an approximate 1 : 1 weight ratio. The mixture is filled into 
250 mg capsules (125 mg of active pipcmzine-2-carboxamidc compound per capsule). 

Formulation 3 -Liquid 

A piperazino-2-carboxaniide compound of formulae (I), (II) or (III) sucrose and xanthan 
gum are blended, passed through a No. 10 mesh U.S. sieve, and then mixed with a 
15 previously prepared solution of microcryst alline cellulose and sodium carboxymethyl 
cellulose (1 1 :89) in water. Sodium benzoate, flavor, and color are diluted with water and 
added with stirring. Sufficient water is then added. 



Formulation 4 = Tablets 

A piporaane-2-OTbcramidc compound of formulae (I), (II) or (III) is admixed as a dry 
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powder with a dry gelatin binder in an approxim ate 1 '3. weight ratio. A minor amount of 
magnesium stcaratc is added as a lubricant The mixture is formed into 450 -900 mg tablets 
(150-300 mg of active piperazme-carboxamide compound) in a tablet press. 

Formulation S - Injection 
5 A pipera2mc-2-carboxaniide compound of formulae (I), (11) or (ID) is dissolved in a 
buffered sterile saline injectable aqueous medium to provide a satisfactory concentration. 

The compounds of formula (I), were be subjected to me following in vitro and in vivo 
biological assays: 

10 In vitro competition binding assay with Scintillating Proximity Assay (SPA) (see 
Pharmaceutical Mamtfacturing International, 1992, p.49 -53 by Cook, N.D. etal) 

This assay allows to determine the binding affinity of the test compounds of formula (II) 
for the human Prostaglandin F 20 receptor 

Preparation of Prostaglandin F ». receptor. 

15 Human Prostaglandin F 2a receptor (full-length cDNA) was subcloned into the pCEP4 

(Invitrogen) vector and transfected together with the hygromycin resistance gene into HEK 
293 EBNA cells by Calcium -phosphate co-precipitation method. Antibiotic resistant cells 
were grown under constant selection pressure in DM EM /F-12 medium supplemented with 
2% fetal calf serum, 4 mM L -Glutamine and 8 ml/1 Insulin -Transferrin -S eleuium -mix (all 

20 Invitrogen) and 300ug/ml hygromycin at 37°C in a humidified atmosphere of 5% CO 2 in 
air. At 48h before harvesting, receptor expression was enhanced by adding 5 mM of Na - 
butyrate. Cells were washed twice with phosphate buffer saline, harvested and pelleted by 
centrifugation. 
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Cell pellet was lysed by Dounce homogenisation In 250 mM sucrose, 25 mM Tris -HC1 pH 
7.5, 10 mM MgCl 2 , ImMEDTA containing proteases inhibitors according to the 
manufacturer (Boehringer Mannheim) at 4°C. The lysate was centrifuged at lOOOg, 4°C for 
lOmin and the supernatant was centrifuged at 160000 g, 4°C for 60 min. The membranes 
5 pellets were resuspended in binding buffer (10 mM MES pH 6.2, lOmMMgCl 2 , ImM 
EDTA containing proteases inhibitors), frozen in dry ice cthanol and stored at -80°C. 

fr) Petmronation of the binding affinity values for test compounds fPGF2 a receptor): 

In vitro competition binding with Scintillat ion proximity assay (SPA) was performed in 
Coming KBS 96 wells plates. Briefly, 1 OOttl of binding buffer containing 1 5 to 30ug of 

10 purified membranes, 4mg/ml of wheat -germ agglutinin (WGA) SPA beads and 1 to 2 nM 
of *H PGF2 -alpha (determined by Scatchard an alysis) in 1% DMSO was incubated for 2 
hours at room temperature. Non -specific binding was determined in the presence of 1 uM of 
non-radioactive Prostaglandin F^. The concentrations of compounds (antagonist) used to 
compete with the radioactive ligand (agonist) were 10uM,3uM, luM,300nM, 100nM, 

15 30nM, lOnM, InM, 100pM, lOpM. The radioactivity was counted on a Microbeta plate 
counter and the binding data were anal ysed using the iterative, non -linear, curve-fitting 
program, "Prism" (GraphPad Software, Inc). 

c) Results 

The tested compounds according to formula (I) induced an inhibition (illustrated by K\ 
20 values) of the binding of Prostaglandin F ta to its receptor of preferably less than 10 uM. 
The binding affinity of preferred compounds of formula (I) to human and Prostaglandin F 2a 
receptor is illustrated in the below Table 1 by means of the corresponding inhibition 
constants K\, 



Table 1. Binding affinities of test compounds of general formula (I) to human Prosta- 
25 gtandin ?2a receptor, as determined in the scintillation proximity competition bi nding assay 
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(against Prostaglandin Fax as radioligand) . 



Structure 


lUPAC-Name 


Binding affinity for human 
Prostaglandin FZo receptor 
Ki(uM) 






(2S>4-[(4-tctt-butyIphcny0 - 
sulfonyl] -N-prop-2-cnyl- 1 -{qoinoli 
8-yi-su3fonyI)piperazjDC -2- 
caiboxamidc 


0,582 




o 


(2S)-4-[(4-tcit-butylpb.enyI) - 
sulfonyl] -N-prop-2-enyl-l- 
(quinolia-S-yl-sulfonj'^pipcnizine- 
2-caib ox amide 


0,125 


i- 


(3S)-4-(3 -chlorobonzoyl) -N- 1 - 
(3,4-diobbropheoyI) -N-3-[(lS)- 
2,3 -dlhydm - lH-indca - 1 -yl> 
piporazino- 1 ,3 -dicaiboxaraido 


0,816 
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(3R)-N-3 -(2-bydroxy-2-phcnyl- 






ethyI)-N-3-methyI-N-l -<4- 




X 


phcnaxypbcnyl) -4-(phenyl- 


1,15 


0 


sulfonyl)pipcrazi no-1 3~ 




dicaxboxamide 





In vitro junctional assay 1: Inhibition of Prostaglandin Fja induced IP3 (Inositol 
Triphosphate) Synthesis in HEK/EBNA -cells expressing the Prostaglandin F 2a 
receptor 



The interaction of Prostaglandin F 2a with its receptor leads to EP3 synthesis, a second 
5 messenger for Ca 2 * release from sarcoplasmic reticulum, in volved in the process 

triggering uterine contractions. The present assay described hereinafter can be used to show 
the inhibition of the Prostaglandin FWProstaglandin F^ receptor mediated IP3 synthesis by 
test compounds of formula (I). 

a) Materials; 

10 293-EBNA cells and pCEP4 vector were purchased from Invitrogen; Fetal Bovine Serum 
from Cansera; Hygromycin B from Roche Molecular Biochemicals; DMEM -F12 medium, 
L-Glutamine from life Technologies Inc.; [ ^ Inositol from Peririn Elmer Life Sciences; 
Prostaglandin Fia (PGF2a) from Sigma, AG1 -X8 chromatography columns from BioRad, 
96 well black/white plates from Corning Inc. 



15 b) Constructs : 
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The cDNAs of the human Prostaglandin F 2a receptor (hFP) and of the rat Prostaglandin F 2a 
receptor (rFP) receptors were subcloned into the expression vector pCBP4 to generate 
pCEP4hFPuno and pCEP4rFP respectively. 

c) Cell culture and transaction : 

5 293-EBNA cells were grown in DMEM -Fl 2 medium supplemented with 2% fetal bovine 
serum and 4 mM L -glutamine. Cells were transfected by the calcium phosphate 
precipitation method with the appropriate plasmid and selected for hygromy cinB resistance. 
The surviving colonies were assayed for their ability to retain specific [ *H] PGF 2o binding. 
Selected clones were maintained in DMEM -F12 medium supplemented with 4 mM L - 
10 glutamine, 300 ug/ml hygromycinB and 2% fetal bovine serum (1 0% for cells expressing 
rFP). 

d) Inositol Phosphate measurements : 

Cells were detached with PBS/EDTA, washed with inositol -free DMBM-F12 medium and 
seeded at 80000 cells/well in a Pory-L-Lysine precoated 12 well plate. Cells were labelled 

15 with myo-&H Inositol at 4 uCi/ml in inositol-lree DMEM-F1 2 supplemented with l%fetal 
bovine serum, 4 mM L -glutamine and 300 ug/ml hygromycinB. After 24 hours (rFP 
expressing cells) or 40 hours (hFP expressing cells), the medium was removed and cells 
were pre-incubatcd for 10 mtn in assay buffer (DMEM -F 12 without Inositol, 20mM Hepes, 
0.1%BSA) containing 20 mM LiCl at 37°C. For agonist dose response, cells were then 

20 stimulated for 1 hour at room temperature with increasing concentration of PGF 2a, in assay 
buffer. For IC50 determination of the compounds, cells were incubated with increasing 
concentrations of compounds for 10 min at room temperature prior to addition of 30 nM 
PGF2a (about 2X the EC50) and further incubation for 1 hour. For agonist activity 
determination of the test compounds themselves, the test compounds were added to the 

25 cells at 10 uM and 1 uM for 1 hour at room temperature. 
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In the course of the three above mentioned experiments, the reaction was stopped by 
addition of 1 ml of stop solution (2.4% perchloric acid) for 10 min. 800 \i\ were then 
transferred to 400 ul of neutralising solution (0.72N KOH, 0.6 M KHCO 3), vortexed, and 
sedimented for at least 2 hou rs at 4°C. After centrifugation of 15 min. at 2500 g, 1 ml of the 
5 supernatant was loaded on a chomatography column, followed by two washes with 10 ml 
of water. The EP3 to be quantified were eluted with 3 ml elution buffer (1M ammonium 
formate, 0. 1 M formic acid) and radioactivity was counted on a Beckman LS6000TA 
scintillation counter to measure me amount of phosphorylatcd [ 3 H] inositol. 

e) Results 

10 The activities of the piperazine -2- carboxamide derivatives of formula (I) were assessed 
using the above -described in vitro biological assay. For instance, the compound ((2S) -4- 
[(4-tert-butylphenyl)sulfonyl] -N-prop-2-enyM ^qumolm^-yl«-sulfonyl)piperazme-2- 
carboxamide) displays an EC so value of 24 nM when tested on human Prostaglandin F2 a. 
The value refers to the capacity of the test compounds to effectively antagonize 

15 Prostaglandin F ^induced IP3 -synthesis mediated by the Prostaglandin F 20 receptor. 

2) In vitro functional assay 2: Inhibition of Prostaglandin Fja induced Ca 2 * -mobilization 
in HEK/EBNA -cells expressing the Prostaglandin F 2 a receptor t as measured by 
FLIPR® (Fhiorimetric Imaging Plate Reader). 

a) CsAcxxrm m obilisation measurements bv FLIPR (Fluorometric Imaging Plate Reader). 

20 HEK EBNA cells were seeded at 60000 cells/well in a Poly-L-Lysine precoated 

black/white bottom 96 well plate. 24 hours later cells were loaded with 4.5 nM Fluo -4 in 
DMEM-F12 without fetal calf serum for 1 -2 hours at 37 °C. For Prostaglandin F 2a dose 
response or agonist activity measurement of compounds - after a wash with FLIPR buffer 
(10 mM Hepcs, 145 raM NaCl, 5 mM KG, 1 mM MgCl 2, 10 mM glucose, pH 7.4) - cells 
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were stimulated with increasing concentration of Prostaglandin F 2a or test compounds of 
formulae (I), (II) and (HI). 

Calcium mobilisation was then measured on the FLIP R for 4 min. For IC so determination of 
the molecules, increasing concentrations of test compounds were added to the cells 30 min 
5 prior to the washing step. After the wash with FL1PR buffer, increasing concentrations of 
test compounds were added to the cell s in FLIPR buffer and calcium mobilisation was 
measured for 1 min. Then the cells were stimulated with a concentration of 2 times the 
EC so of Prostaglandin F 2a and calcium mobilisation was measured for 4 rnin. 

b) Results 

10 The activities of the piperazine -2-carboxamidc derivatives according to formulae (I), (II) 
and (III) were assessed using the above -described in vitro biological assay. Representative 
values for some example compounds are given in Table 3 below. The values refer to the 
capacity of the example compounds according to formula (I) to effectively antagonize 
Prostaglandin Fza-iuduccd intracellular Ca^-mobihzation mediated by the Prostaglandin 

15 F2cc-receptor. 
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Table 3. Inhibition of Ca 2+ -mobilization in HEK EBNA cells expressing the human 
Prostaglandin F2a receptor, by p^erazine-2-carboxamide antagonists of formula (I) . 



Structure 


IUPAC-Narae 


Inhibition of human 
Prostaglandin F2p induced 
Ca* - mobilization 
ICsodiM) 


*• 


(3S)-4-{3-chloroben2oyl)-N-1 - 
(3,4-<lichloroph8nyl)-N-34(1S)- 

2,3-dihydro-1H-inden-1- 
ylJpiperazJne-l ,3-dtearboxamtde 


0/195 


fs 










(3R)-N^{2-hydroxy-2- 


4,75 




phenylethy1)-N^me%l-N~1~- 




(4-phenoxyphenyl) -4- 




(phenylsulfonyljpiperazine -1 ,3- 
dicarboxamide 





5 
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3) In vivo assay: Reduction of uterine contractile activity in rats 
Spontaneous Uterine contractions in late -term pregnant rats: 

a) Preparation of the experiment : 

Late-term pregnant (19-21 days of gestation) Sprague Dawley female rats (Charles River, 
5 Calco, Italy) weighing 350 -400 g were anesthetised with urethane (1.05 g/kg, Lp.) and 
placed on a homeothermic operating table. Hie trachea was isolated and cannulated with a 
suitable polyethylene (PE) tubing. A midline incision at the hypogastrium level was made, 
one pregnant uterine horn exposed and its tubal end closed (near the ovary) by a ligatu re 
with surgical silk. In the correspondence of the last foetus near the above -mentioned ovary, 

10 the uterine horn wall was incided taking care not to injure the adjacent placenta, and a 
PE240 tubing with a latex balloon (9 mm length when empty, capacity 0.1 ml; Radnoti, 
Monrovia, CA, USA) on the top was inserted into the lumen and secured with surgical silk. 
After filling the internal cavity of the latex balloon with 0.1 ml of sterile physiological 
saline solution, the catheter was connected to an amplifying /recording system (MacLab, 

15 ADInstruments Pty Ltd, Castle Hill, Australia) via aP23ID Gould Statham pressure 
transducer. One jugular vein was men isolated and cannulated with a PE60 catheter 
connected to a butterfly needle for the intravenous administrati on of the vehicle or test 
compounds. 

After a suitable stabilization period, vehicle or increasing doses of the test compound were 
20 administered by a 10-min intravenous infusion. Each dose administration was followed by 
a 30-min recovery period 

b) Results, 



The spontaneous contractile response of the uterus was quantified by evaluating the area 
under the curve (AUG) of the changes in the intra -luminal uterine pressure over time (by 
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Chart V4.04 for Windows software, PowerLab ADInstrumente, Castle Hill, Austra lia). Hie 
effect of the test compound on the spontaneous uterine contraction was evaluated as the 
percent variation of the AUC calculated in a 10 -rain interval following the administration 
of each dose of test compound as compared to the AUC in a 10 -min interval before the 
5 adrninistration of the first dose of test compound (basal value). When possible, a dose - 
response curve (of peak effect) was plotted and the relative ED50 value calculated (byS - 
Plus 2000 v. 4.6 statistical software, Mathsoft, Inc. Seattle, Washington, USA). 

For instance the test compound [5 -(tcrt-butyl)-2-(8 ^irinoly lsulfbnyl)phcnyl] -N-prop-2- 
enylcarboxamide, upon adrninistration by tv. route (infusion over 10 minutes), caused 
10 inhibition of uterine contractions of 56,1% at a dose of 3 mg/kg/ nun in the experiment 
outlined above. 
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Claims 

1. Use of a compound according to formula (I) 




B 



(0 

as well as its geometrical isomers, its optically active forms as enantiome rs, diastereo- 
mers and its racematc forms, as well as pharmaceuticaily acceptable salts and pharma - 
5 ceutically active derivatives thereof, wherein 

A and B arc each independently from each other selected from the group consisting of 
straight or branched C i-C6 alkyl, CrCs-cycloalkyl, 3-8 membercd hcterocycloalkyl, 
straight or branched C i-Q-alkyl-(3-8 mcmbcrcd)heterocycloalkyl, aryl, straight or 
branched (Ci<k)alkyl-aryl, C 2-Cs-alkenyi-aiyl, C2-Cy-alkynyl-aryl, hctcroaryl, straight 
10 or branched (C i-C«)alkyl-neteroaryl group, C 2^6-alkcnyl-heteroaiyi, C 2 -Cralkynyl- 

heteroaryl, an acyl, C i-C 6 -alkoxy, wherein said cycloalkyl, hcterocycloalkyl, aryl ox 
hctcroaryl may bo fused with cycloalkyl, aryl or hetcroaryl groups; 

X is selected from the group consisting of -CO- or -SCfes 



15 



Y is selected in the group consisting of -SOr, -CO-, -CO-NR 3 wherein R 3 is as defined 
below, 
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are each independently from each other selected from the group consisting 
of hydrogen, hydroxy, sulfonyl, amino, C i-C$-alkyl, CrCs-aBccnyl, Ca-Ce-a&ynyl 
wherein said alky I, alkenyl, alkynyl chains may be interrupted by a heteroatom selected 
from N, O or S, aryl, heteroaryl, (C 3 -Cs)-cycLoalkyL, heterocycloalkyl, wherein said 
S cycloalkyL, heterocycloalkyl, aryl or heteroaryl groups may be ru sed with 1 -2 further 

cycloalkyl, heterocycloalkyl, aryl or heteroaryl group, an acyl moiety, C i-C$-alkyl aryl> 
Ci-Cfi-alkyl heteroaryl, C 2 «<Valkenyl aryl, C2-Ce-alkenyl heteroaryl, C 2-C6-alkynyl 
aryl, CrCe-alkynyl heteroaryl, C i-CValkyl cycloalkyl, C i-Ce-alkyl hetero -cycloalkyl, 
C2-Cs-aIkenyl cycloalkyl, C 2 -C6-alkcnyl heterocycloalkyl, C 2-Ce-alkynyl cycloalkyl, 

10 C2-Ce-alkynyl heterocycloalkyl, alkoxycarbonyl, aminocarbonyl, C i-C6-alkyi carboxy, 

Ci-Ce-alkyI acyl, aryl acyl, heteroaryl acyl, C 3-Cg-(hetero)-cycloalkyl acyl, Ci-Ce-alkyl 
acyloxy, Ci-CV-alkyl alkoxy, C|-C«-alkyl alkoxycarbonyl, C i-C 6 -alkyi aminocarbonyl, 
Ci-CValkyl acylamino, acylamino, CrQ-alkyl urcido, Ci-Ce-alkyl carbamate, C1-C6- 
alkyl amino, C i-C6-alkyI ammonium, C i-CValkyl sulfonyloxy, Ci-Ce-alkyl sulfonyl, 

15 Ci-C6-alkyl sulfinyl, C i-Cfi-alkyl sulianyl, C i-Cc-ttlkyl sulfbnylamino or C i-Q-alkyl 

aminosulfonyl and R 1 andR 2 may form together a 3 -8 membcrod heterocycle 
optionally comprising a heteroatom selected from O, K or S; 

R 3 is selected from the group consisting of H, straight or branched C i-Cf-alkyl; 
for the preparation of a medicament for the prophylaxis and/or treatment of 
20 dysmenorrhea, preterm labor, premature birth and for stopping labor prior to cesarean 
delivery. 

2. Use according to cl aim 1 wherein X is -SO?-. 

3. Use according to any of claims 1 or 2 wherein A and B are each independently from 
each other aryl or heteroaryl. 

25 4. Use according to any of claims 1 to 3 wherein B is a phenyl, thienyl or quinoline. 
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5. Use according to any of claims 1 1 o 3 wherein X and Y are each independently from 
each other -SO2- or -CO- and A and B are each independently from each other aryl or 
heteroaryl. 

6. Use according to any of the preceding claims wherein said compound according to 

5 formula (I) is any one of the gr oup consisting of : 

4-(2'-Mcthyl-biphcnyl^sulfony^ acid 3 -[(1-ethyl- 

pynoUdm-2-ylmcthyi)-amide] 1 ~[(4-phcnoxy-phenyl)-anude] 

(3R)-4^iphcnyM^fonyl)^iperaz^ acid 1 -[(4-bcnzyloxy- 

10 phcnyl)-ainide]-3-{(2R)[l -etbyl-pyrrolidin -2-ylmethyl] -amide } trifluoroacctatc 

(3R)-4^^hcnyl-4-sulfonyl)^)iperazinc-l ,3-dicarboxylic acid 1 -[(4-bcnzyloxy- 
phcnyl)-amidc]-3-{(2S)[l^y^ 

1 5 (3S)-4-(Brphcnyl-4^uIfonyl)-p^erazine-l ,3 -dicarboxylic acid 1 -[(4-benzyloxy- 

phenyl)-amide]-3-{(2S[l^yl-pym^ trifluoroacetate 

(3S)^(Biphenyl-4-sulfonyl)-pipcira^ acid 1 -[(4-benzyloxy- 

phcnyl)-arnidc]-3-{(2R)[l -cthyl-pyrrolidin -2-yImcthyI] -amide} trifluoroacetate. 

20 

(2S)-4-[(4-tcrt-butylphenyl)sulfonyl] -N-(2-hydroxyc%l)-l-(qumohn-8- 
ylsulfonyl)piperazbe -2-carboxamide 



25 



(2R)^(4-tert-butylphenyl)sri 
ylsulfonyl)pipcrazino -2-carboxamidc 
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(2S)-4-[(4-tert-butylphenyI)sulfonyI] -N-prop-2-enyl-l -{quinoliri-8~ 
ylsulfonyI)pipcrazine -2-catboxamidc 

(2R)-4-[(4-tert-butylphenyl)sulfbnyl] -N-prop-2-enyl- 1 -(quinolin-8- 
5 ylsulfonyOpiperazine -2-carboxamide hydrochloride 

(2R)-4-[(4-tert-butylphenyl)sum^ 
8-yIsulfbnyl)piperazine -2-carboxamide 

10 (2R)-4-[(4-tcrt-butylphc^ 

8-y lsulfbnyl)piperazme -2-carboxamide 

(2RH^(4-4crt-butylphcnyl)sulfo^^ 
8-ylsulfonyl)piperazine -2-carboxamide 

15 

(2R)-4-((4-tcrt-butylphenyl)sulfoiryl] -N-[(lR)-2-hydroxy-l -phcnylcthyl]-l -(quinolm- 
8-yisulfonyl)pipcrazino -2-carboxamide 

(2R)-1 -{(4-tcrt-butylphenyl)sulfonyl] -N-prop-2-cnyl-4-(quinolin~8- 
20 ylsulfonyl)pfpcrazinc-2-carboxamidc 

(3R^N~3^-hydroxy~2-phenylemyi)-N~3~x^ 
(phenylsulfonyl)pipcrazine - 1 ,3 -dicarboxamide 



25 



(3S)-N~3— {2-hydroxy-2-phenylethjd)-N-3~- memyl-N~l~<4-phenoxyphenyl)^- 
(phenylsulfonyl)piperazine -13 -dicarboxamide 
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(3R)^^hlorobenzoyl)-N~l^ 
indcn - 1 -y l]pip erazinc - 1 ,3 -dicarb oxamide 

(3RM^^orobenzoyl)-N~lH3^ 
5 in den - 1 -y l]p ip erazine - 1 ,3 -dicarboxamide 

(3SH^^Worobenzoyl)-N~W3,4HiicWorophenyl)-N-3~- [(!R)-2,3-<iihydio-lH- 
inden-l-yrjpiperazine-1 ,3 -dicarboxamide 

10 (3S)^K:hloix>benzoyl)-N~1^ 

mden-l-yQpiperazine-1 ,3 -dicarboxamide 

4^^hcnyl-4^ulfbnyl)^ipcrazinc-13-dicaiboxylicacid 1 -[(4-bcnzyloxy-phenyl)- 
amide] 3 «[(2-4imethylamino -ethyO-amidc] 

15 

4^ipbcnyl -4^ulfbnyl)-pipcraziiie -1 ,3 -dicarboxylic acid 3 -[(2-dimethyiamino-cthyl)- 
amidc] 1 -[(4~phcnoxy-phcnyl)-amide] 

4-(Biphenyl -4-sulfonyl)^)ipcrazinc-l 3 -dicarboxylic acid 1 -[(3,4-dichloro-phenyl)- 
20 amide] 3 -[(1 ^yl-pyrrolidm-2-yImcthyI)-amide] 

4-(BiphenyI -4-suiibnyl)-piperazine - 1 3 -dicarboxylic acid 3 -[(1 -ethyl-pyrroHdin-2- 
ylmethyl) -amide] 1 -{(4-pbenoxy-phetiyl)-amide] 

25 4^ipbeiiyl^ulfbnyl)^iperazine-13-dicarboxylic acid 1 -[(3,4-dichloro-phenyl)- 

amide] 3 ^(2niiethylamino-ethyl)-arnide] 

4-D^henylacctyl-l-(quinoltne^-sulfoiiyl)^ipc^ acid bcnzylamide 
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4-(Biphcnyl -4-sulfony l)-pipcrazine - 1 ,3 -dicarboxyiic acid 1 -[(4-benzyloxy-phcnyl)- 
amide] 3 -[(2-diethylamino -ethyl)-aiiiide] 

5 4^iphenyl^uIfonyl)^erazine-13-dicarboxylic acid 3 -[(2-diethylamino -ethyl)- 

amidc] 1 -[(4-phcaioxy-phenyl)-amidc] 

4-Diphenylac^l-Hqumoliiie^-s^^ acid (furan-2- 

ylmcthyl)-amidc 

10 . 

4-Diphenylacdyl- 1 ^quinoline-8-sulfonyl)^)iperazine -2-cainoxylic acid (thiophen-2- 
ylmethyl) -amide 

4-Diphenylacetyl-l -(quinoline-8-sulfonyl)-pipcrazinc -2-carboxylic acid (pyridin -4- 
15 ylmethyl)-amide 

4-Diphenylacetyl- 1 -(thiophcnc-2-sulfonyl) -piperazino-2-carboxylic acid (3-imidazoI-l- 
yl-propyI)-amidc 

20 4-Oiphcnylacctyl-l ^quinolinc-S-sulfonyl)-piperazine -2-carboxylic acid (pyridin -2- 
ylmethyl)-amidc 

( R)-N~l — biphcnyl-2-yl-N-3— 13 -{lH-imid^l-l-yl)propyl]-4^quuiolin -8- 
ylsulfonyl)piperazmc-l,3^caibc^amidc trifluoroacctate 

25 

( S)-N~l— biphrayl-2-yl-N~3HM^ 
ylsulfonyOpipeiazme-l^-dicaiboxamidc trifluoroacctate 
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4-(tert-iutoxycarbonyl) - 1 -{benzenesulfonyl)piperazine -2-carboxylic acid 

4<tert-butoxycarb<myl)-l^o^^ 

5 (2R)-4-(tert-butoxycarbonyl) -1 ^quinolin -8-ylsulfonyl)piperazme -2-carboxylic 

hydrochloride 

l^enzoyl^(44ert>outylphenyl)sulfonyl] ^^-furylmethyl)pipeiazine -2- 
carboxamide 

10 

l-benzoyl-4-(brphenyl-4-ylsulfonyl)^^ 

1 -bcnzoyl-N-benzyM^(4-tert-butyIph<^l)sulfbnyl]piperazine -2-carboxamidc 

15 N-(2 J 3-dibydro -lH-inden-1 -yi)-4-(drphenylacetyl) - 1 -(phcnylsulfbnyl)piperazine -2- 

caxboxamidc 

N^-hy^oxy-2-phcnylethyl)-4-(phenoxyacetyl)-l -(pheriylsulic*yl)piperazine -2- 
caiboxamidc 



20 



1 -bcnzoyl-N-(diphonylmothyl) ^^quinolin-«-ylsulibnyl)pipcraanc -2-carboxarnidc 
l-benzoyl-4^<Upheny!acetyI)-N^d1phcnyh3icthyl)pipcrazin 

1 -benzoyl-N-(diphenylmetbyl) -4-[(4-metboxyphenyl)acetyl]pipera2ane -2^carboxaraide 
1 -benzoyl-N-(4-fluorobcn2yl) -4-(4-phenoxybcnzoyl)pipcraznic -2-carboxamidc 
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1 -benzoyl-4-(diphenylacetyl)-N-{4-fluorobenzyI)prperazine -2-carboxamide 

1 -benzoyM-(diphcnylacetyl) -N-( 1 -naphthy Imethy l)piperazine -2-carboxamide 

5 1 -benzoyl-4-[(4-methoxyphenyl)acetyl] -N-(l -naphthylmethyl)piperazine -2- 

carboxauride 

l-tenzoyl-4-(cyclohexylcarbonyl) -N-(l -naphtihylmetlryl)piperazine -2-carboxamide 
10 1 4x^oyl-N-(2,3~dihyd^-lH-mden-l-yl)-4^^ -2-carboxamide 

1 -benzoyM-{dphenylawtyl)-N^ -2-carboxamide 
1 -benzoyl^KdiphenylacctyI)-N-(4^ncthoxyphenyl)piperazino -2-carboxamido 

15 

4-acctyl-N-(l ,3 -benzodioxol ~5-yimemyl)-l -(phcnylsulfc^ -2-carboxamide 
4-{diphenylacetyl) -N-{2-rurylmcthyl)-l -{phciryl8uIfonyl)piperazme -2-carboxamide 
20 4-acclyl-N-ben2yl-l-(pheiryl8ulfonyl)pipera3dno -2-carboxamide 

4-benzoyl-N-benzyl-l -<phenylsulfonyl)piperazine -2-carboxamide 
N-benzyl -4-(diphcny lacety 1) -l-(phenylsulfonyl)pipcrazine -2-carboxamide 

25 

4-acetyl-l -(phenylsul fonyl)-N-(2 -tbienylmethyl)piperazine -2-carboxamide 
4-(diphenylacetyl)-l<ph(myl8u^ 
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N~l~(2-cyanopbenyl)-N~3 — (1 -napbthylmcthyl) -4-(phcnyl sulfonyl)pipcrazino -1,3- 
dicarboxamide 

5 N~l~biphenyl-2-yi-N~3~-(2,3-dihydro^^ - 

1 3 -dicarboxamidc 

NK23^ydro-lH-inden4-yO^H;(4-methoxyphenyI)siiIfonyl]-l-(2- 
tbienyIsulfonyl)piperazinc -2-carboxamidc 

10 

(1 - {[4-{diphenylacetyl)-l -(2-thienylsulfonyl)piperazin -2-yl]caibonyl}piperidin-2- 
yl)methano! 

4^diphenyl^etyl)-N-[4^ydroxymcthyI)plicnyl] -1 -<2-thicnylsulfonyl)piperazine -2- 
15 carboxamide 

4-(diphcnylacctyl)-N-{4-fluoro^ 

1 -bcnzoyl^[(3,4-dimethoxyphcnyl)sulfonyl] -N-(2-phenylpropyl)piperazinc-2- 
20 carboxamide 

1 4>enzoyl-4^(4-nitrc^henyl)sufo^ -2-carboxamide 

N~l ~,4-<Iibcnzoyl -N-3—<dipbcnybncthyl)pipcrazine -1^ -dicarboxamidc 

25 

4-benzoyl-N~3~-(2,2-diphexiyl^ -1,3- 
dicarboxamidc 
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N~l~-benzoyl-N~3— (di^ 
dicarboxamide 

N~l—{3 ,4-dichlorophenyl) -N~3~^-hydroxy-2-phenylethyl) -N~3~-methy 1-4- 
5 (phenylsulfbny l)piperazine - 1 ,3-dicarboxamide 

N~3'-^-hydxoxy-2-phenylemyl)-N~3— me% 
(phenylsulfonyljpqjerazine -1,3 -dicarboxamide 

1 0 N~3 — [1 , 1 -bis(hydroxymelhyl)propyl] -N~l-^-cyaiiophcnyl)-4-(2-thienylsulfonyl)- 
piperazine-1 ,3-dicarboxamide 

N~l— [4-(benzyloxy)phenyl]-N~3'^~hydn)xy-2-phenylemyl)-N-3— m 
thienylsulfbnyl)m"perazme-l,3-dicarboxamidc 

15 

N~3^-hydroxy~2-phcmylcthyl)-N^^ 
mienylsulfonyl)piperazroc -1 ,3-dicarboxamide 

N-butyl-4-<diphenylacctyl) - l-{2-mienylsulfouyl)piperazhie -2-carboxamide 

20 

4-(diphonylacctyl) -N-(2-furybncthyl)-l -(2-mienylsmfonyl)pipcrazine -2-carboxamide 

N-beii^l-4-(dipheny1acetyl)-l-(2^hi^ 

25 4-{diphenylacetyl) -N-<2-thienylmethyl) -l^-^enylsulfbnyl)piperazine -2-carboxamide 

N-(23-dihydro-lH-indcn-l -yI)-4-{diphcnylacetyl)-l -(2-thicnylsulfbnyl)pipcrazino -2- 
carboxamide 
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4-{dlphcnylacetyl) -N-(2-phenylpropyl) -1 -{2-thicnylsulfonyl)pipcrazine -2-carboxamide 

N~l— biphenyl-2-yl-N~3^-emoxyprt^ 
5 dicarboxamide 

N~3 — (2-i^miemyl)-N~l~pentyl-4-(phenylsulfo^ -1 ^-dicarboxamide 

4-(biphcnyl-4-ylsulfonyl) -N~3 — [( 1 -ethylpyrrolidin -2-yl)methyl] -N-l — (3 - 
10 methoxyphenyi)piperazine -1 ,3-dicarboxamide 

N~l~ [4-{berizyloxy)phcriy l] -4-(biphcnyl-4-ylsuIfonyl)-N~'3— [(1 -cthylpyrrolidin-2- 
yl)methyl]pipetazinc -1 ^-dicarboxamide 

15 N~l~4)iphenyl-2-yl4-{biphenyl^^ 
pipcrazine-1 ,3-dicarboxamide 

N~l~biphcriyl-2-yi-N~3^2^^ydro^^ 
ylsulfonyl)piperazinc-l ,3-dicarboxamide 

20 

N~l— biphmyl-2-yl-N~3 — (2-phenyrpropyl) -4-<quinolin -8-ylsulfonyl)pipcrazine -1,3- 
dicarboxamide 

N~3 — (4-methoxyphcnyl) -N~l —phenyl -4-(o^iinoIin -8-y1sulmnyl)pit»razinc -1 ,3 - 
25 dicarboxamide 



N~3 — (2~hydroxy-2-phcrrylctiiyl)'-N~3~-mcthyl-N~l ~-(4-phenoxyphenyl) -4-(quinolin- 
8-ylsulfonyl)prp<razrne -1 ,3 -dicarboxamide 



WO 2004/071390 



Best Available Copy 



PCT/EP2004/050093 



129 



4-benzoyl-N-{diphenylmcthyl) - 1 -{quinolin -8~yIsulfonyi)piperazdne -2-carbaxamide 

N^diphenylmethyl) -4-(pyiidin-2-ylcarbonyl) -1 -(quinolin -8-ylsulfonyl)mperazine -2- 
5 carboxamide 

N-(dipheny lmethyl) -4-(3 -piperidin - 1 -y Ipropanoyl) - 1 -(quinolin -8 - 
ylsulfonyl)piperazmo-2-^arboxamide 

10 N-(o^hcnylmethyl).4^henoxyM^ 
carboxamide 

N^d^henylme%l)-4-[(4-methoxyphcnyl)acetyr| -1 -(quinolin -8-ylsulfbnyl)piperazinc - 
2-carboxamide 

15 

4-[4^dimcthylamino)b(mzoyl]-N<diphenylmethyl)-Hqum^ 
piperazino -2-carboxamide 

4^cyclohexylcarbonyl)-N-(diphenytaT^ 
20 carboxamide 

4^eiyl-N-(2A<Bchtoioben2y^ 

4-benzoyl-N-(2^tfchloiob(^l)-l^ 

25 

N-(2,4-dichlorobenzyI) -4-{pyridin-2-ylcarbonyl) -1 -{quinolin-8-ylsulfonyl)piperazine - 
2-carboxamide 
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N-(2,4-dichlc»robciizyl)-4^-o^ 
piperazine-2-carboxaniide 

N^2/4HHcMorobea^l)-4^henoxyac^ 
5 carboxamide 

N^2,4^chIorobenzyl)^(2^xo-6^entyl-2H^yran-3-yl)carbonyI] - 1 -(quinolin -8- 
y lsulfony l)piperazine -2 -carb oxamide 

1 0 N-{2,4-dichlorobenzy l)-4-{diphenylacetyl) -1 -(quinolin-8-yIsulibnyl)pipctazme -2- 

carboxamide 

N^2,4KHcMoiobcnzyl)^[(4-methox^ 
piperazine-2-carboxamidc 

15 

N^2,4^chlorobenzyl)^[4-(dirae%lamino)bcn2oyl] - 1 -(quinol in-8 -yisulfonyl)- 
piperazinc-2-carboxaniide 

4-bcnzoy 1 -N-(2,2 -dipbcnylethy 1) - 1 -(quinolin -8-ylsutfonyI)piperazine -2-carboxanride 

20 

N^2,2-diphcny1c%l)-4-(pyridin^^ 
carboxamide 

N-(2,2-diphcnylethyl) -4-(3 -pipcridin-1 -ylpropanoyl)- 1 -(quinolin -8 - 
25 ylsulfonyl)piperazine -2 -carboxamide 



N^2^-diphenylethyl)^^(4^ethoxyphcnyl)acctyr| -1 -(qmnolin-8- 
ylsulfbnyl)pipcrazinc -2-carboxamidc 
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4^4^dimethylamino)bcnzoyy 
yisulibiiyl)piperazi ne-2-carboxamide 

5 4-(diphenylacetyl) -N-[(l -eihylpyrrolidin -2 -yl)mcthyl] - 1 -{quinolin-8- 

ylsulfcmyl)pipcrazinc -2~carboxamidc 

N^yl-4-{diphenylacetyl)-l^qiunoUn-8-yl^^ 

10 N-(l ,3-benzodioxol -5-ylmethyl)-4-[(2E)-3 -phcnylprop-2-cnoyQ-l -(quinolin-8- 

ylsulfonyl)piperazine-2H^boxamide 

N-(l ,3-benzodioxol -5-ylmcthyl)-4-(diphenylacctyl)-l -(quinolin-8-ylsulfonyl)- 
pipcrazinc -2-carboxamidc 

15 

N^l,3^cnzo<Uoxol-5-ylmcthyl)^[4^ 
ylsulfonyl)pipcrazinc -2-carboxamidc 

4-(diphcnylacctyl) -N-(3 -ethoxypropyl)-! -{quinolin-8-y!sulfonyl)pipcra2inc-2- 
20 carboxamido 

N^2-fiirylmethyl)^-[(2^xo-6^entyl-2H-pyran-3-yl)c^ 
ylsulfonyl)pipcTazine -2-carboxanjide 

25 N-benzyl-4-(phenoxyacetyl)-l -(quinolin-8-ylsulfonyl)piperazine -2-carboxamide 

N-bcnzyl -4-[(2-oxo-6-penty I -2H-pyran -3 -y l)carb ony 1] - 1 -(quinolin -8-ylsulfonyl)- 
piperazine-2-carboxanudo 
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N-benzy 1 ^-[4-{dimctiiylamino)benzoyl] -1 ^quinolin-8-ylsulfonyl)pipcrazinc -2- 
carboxamide 

. 5 3-{[3 -{[2-(hydroxymethyl)p iperidin- l-yl]carbonyl} -4-(quinolin-8-ylsulfonyl)- 

piperazin- 1 -yl]carbonyl} -6-pcntyl-2H-pyran-2-one 

4-{diphenylacetyi) -N-[4-(hydroxymeth>4)phenyl] - 1 -(quinolin -8-ylsulfbiiyl)pjperazine - 
2-carboxamide 

10 

4-(diphenylacetyl) -N-{4 -fluorobenzyl)- Hquinolin^ylsulfonyl)piperazine -2- 
carboxamide 

4-(diphenylacctyl) -N-(2-phenylpropyl) -1 <quinolin-8-ylsulfonyl)pipcrazine -2- 
15 o n riyp y rtt i 1 dc 

4-[(4-mcthoxyphcnyl)acctyl] -N-(2-phenylpropyl)- 1 -(quinolin -8-ylsulfonyl)piperazine - 
2-carboxamidc 

20 N~l ~-biphcnyl-2-yl-N~3~(4~fluoroben^^ -1 ,3 - 

dicarb oxamidc 

1 -(3-cblorobenzoyl) -N-(diplienybnelhyl)^-{quuiolin -8-yls\ilftmyl)pipera2ine -2- 
carboxamidc 

25 

1 -{3 -chlorobenzoyl) -N^-phenylpropyl) 4<qumolin-8-ylsulfonyl)piperazin^ -2- 
carboxamide 
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4^3^orobenzoyl)^~1^3^ 
yl)pipcrazine-13KUcatb0Kamide 

4-{3 -chlorobenzoyl) -N-S—^ -dihydro -IH-inden-l -yl)-N~l— {3 -methoxyphenyl)- 
5 piperazine-l,3-<iicart)Oxamide 

4-(3-chlorobenzoyl) -N-l^S^KHchloropheny^-N^-^-phenylpropyl^iperazine - 
1 3-dicarboxamide 

10 4-(3-chlorobcnzoyi) -N~lH?^^ophenyl)-N~3-^^hOTylpropyl)pipOTzme - 1 ,3- 

dicaiboxamide 

4-benzoyl-l -{3 -chlorobenzoyl) -N-(diphcnylmethyl)piperazine -2-carboxamidc 

15 1 -{3-chlorobenzoyl) -N-(diphenylmethyl) -4-{3 -piperidin -1 -ylpropanoyl)piperazine -2- 

carboxamide 

1 -<3-chlorobcnzoyl)-N-<diphcnylmcthyl) -4^hcnoxyacctyl)pipcrazine -2-carboxamidc 

20 1 ^3^hlorobenzoyl)-N-(diphcnylmc^ -2- 

carboxamido 

1 ^3KJhlofrobeTizoyI)^cyclohexylcarbonyl^ -2- 
carboxanude 

25 

H3^blorobenzoyl)^dipbenylacetyl)-N^2 
carboxamide 
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N<2,4^chlorobenzyl)^-[(3,4-dimethoxyphenyl)sulfonyl] -l-(2-4hienylsulfonyi)- 
piperazino-2-carboxamide 

l-<biphenyl^ylsulfonyl)^[(4-ter^ 
5 yl)methyl]piperazine-2-carboxamide 

1 ^iphenyM-ylsulfonyl)^(5-{[(4^oro -2- 
tfaienyl)sulfonyl]-N-[(l -cthylpyrrolidiii -2-yl)methyl]piperazine -2-carboxamide 

10 N-biphenyl-2-yM^phenyl^ylsxilfonyl)-3^ -1- 
yl]carbonyl}piperazme~l-caiboxamide 

N~l — [4-(benzyIoxy)phenyl] -4-(biphcnyl-4-yl8uIfonyl)-N-3 — (2-raorpholin -4- 
ylothyl)piperazinc -1 ,3 -dicarboxamide 

15 

4^iphcnyl-^ylsulfbnyl)-N~3— {2-morpholin -4-ylethyl)-N-l~-(4-phenoxyphenyl) - 
piperazine-1 ,3 -dicarboxamide 

N~l — [4-(benzyloxy)phcnyl] -4-^iphenyM-ylsulfonyl)-N~3~-P -( 1 H-imidazoM - 
20 yl)propyl]pipcrazine - 1 ^ -dicarboxamide 

4^iphenyl^ylsiilf(Kiyl)-N-3H3^1H-iniidazol- 1 -yI)propyl]-N~l~-(4-phenoxy- 
pbenyl)piperaztne - 1 ,3 -dicarboxamidc 



25 



1 -{biphenyl-4-ylsulfonyl)-N-[(l -ethylpyrrolidin -2-yl)methyl] -4-(4-phenoxybenzoyl) 
piperazine-2-carboxamide 
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N-allyl-4-[(4 4ert-butylphenyl)sulfonyl] -l-(quinolm-8-ylsulfonyI)piperazine -2- 
carboxamide 

N-allyl-4-{bipheny 1-4-y lsulfbnyl) - 1 -(quinolin -8-ylsulfbnyl)piperazme -2-caiboxamide 

5 

4-[(44crt-butylphenyl)sulfonyl] -N-(2 -hydroxyethyl)-l -<qumolin -8-ylsulfonyl)- 
piperazine-2-carboxamide 

4-[(4-tcrtrbutylphenyl)sulfonyl] -N-(2-furylmcthyl)-l -(quinolin -8-ylsulfonyl) - 
10 pipoazine-2-caiboxanrido 

4-[(4-4crt-butylphcnyI)sulfonyl] -N-(pyridin-4-ylmcthyl)-l -(quinolin -8- 
ylsulfonyl)piperazuic -2-caxboxamide 

15 N-(2-phenylpropyI) -4-(phenylsulfonyl) - 1 -(quinolin-8-yl^lfonyl)piperazine -2- 

carboxamide 

N-(2-phcnylpropyl) -1 ,4-bis(quinolin-8-ylsulfonyl)piperazine-2-(aiix)xamidc 

20 4-[(4-mcthoxyphenyl)sulfonyr| -N-(2-phcnylpropyl)-l -(quinolin-8-yl5ulfbnyl)- 

pipcrazino-2-carboxamide 

4~[(3 ,4-dimethoxyphenyl)sulfonyl] -N-(2-phenylpropyl)-l -(quinolin -8-ylsulfonyl) - 
piperazine-2-carboxaniidc 

25 

4-[(4Hmethylphenyl)sulfbnyl]-N-(2^ 
2-carboxamidc 
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4-[(4-mtrophenyl)sulfonyl]-N^ 
carboxamide 

4-(biphenyl-4-ylsulfonyl) -N-(24iydroxy-2^henylethyl) -Hqijinolin^-ylsulfonyl)- 



5 



4-{(4-tert-butylphenyI)sulfonyl] -N^clopropyl-1 ^quinolin^-ylsulfonyl)piperazine -2- 
carboxamide 

10 N~l — (2-cyanophcnyI)-N~3 — (diphenylmcthyl)-4-(quiiioHii -8-ylsulfonyl)piperazine - 

13-dicarboxflmide 

N~l— biphenyl-2-yl-N~3 — (2-ftirylmcthyl)-4^quinolin-8-ylsulfonyl)pipcrdzine -1 ,3- 
dicarboxamidc 
15 " 

N~3^enzyl-N~l~biphcnyl-2-yl^(qum^ -1 ,3- 

dicarboxamide 

N~l—biphcnyl -2-yl~4-(qumolin-8-ylsulfonyl) -N~3~-(2-diienylmethyl)piperazine -1,3 - 
20 dicarboxamide 

4^diphenylacetyl)-N^yridin-3-ylmethyl)-l ^qvinolin-8-ylsulfonyl)pipera2ane -2- 
carb ox amide 

25 4^phenyl-4-ylsulfonyl)-N~1^3,4Hiic^ - 

piperazine-1 3 -dicarboxamide 
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7. A piperazine-2-caiboxamide derivative according to formula (I) being selected from 
the group consisting of: 

1 -bcnzoyl^[(4~tert-bu^ -N^-miylmethyl)piperazine -2- 

carboxamide 

5 1 ^enzoyl-4-(bir&eiiyl-4-yls^ -2~carboxaxnide 

1 -benzoyl -N-bcnzyl -4-[(4 -tert-bntylphcnyl)s ulfony l]piperazmc -2-carboxamidc 

N-(23-dihydro-lH-indcn-l -yl)^drphenylacctyl)-l-(phenylsulro^^ -2- 
caiboxamidc 

N-(2-hydroxy-2-phenylethyl)-4-(phenoxyacetyl)-l ^henylsulibnyl)prperazine -2- 
10 carboxarnidc 

1 benzoyl -N-{diphenybnethyl) -4-(quinolin -8-yiBulfbnyl)piperazine -2-caiboxamide 

l-bcaizoyM-(diphcnylacetyl)-N-{^ 

1 -benzoyl-N-{diphenylmethyl) -4-[(4-mcthoxyphcnyl)acetyl]piperazine -2-carboxamidc 

1 -benzoyl-N^4~fluorobcmzyl)-4-(4-ph(moxybcnzoyl)pipera^nc -2-carboxamidc 

15 I -benzoyl-4-(diphenylacctyI) -N-(4-fluorobenzyl)piperazine -2-carboxamide 

l-benzoyl-4-{diphenytacetyl) -N-{1 -naphthylmethyl)piperazine -2-carboxamide 

l-benzoyl-4-[(4-methoxyphenyl)acety^^ 
carboxamidc 

1 -benzoyl-4-(cyclohexylcarbonyl)-N-(l -naphthylmetbyl)piperazine -2-carboxamide 
20 1 -berizoyl-N-(2^-dihydro-lH-inden-l -yl)-4-(diphenylacctyl)piperazinc -2-carboxamidc 
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1 -benzoyM-(diphenylacetyl)-N^-phenylpropyl)pipKa2iiie -2-carboxamide 
1 -benzoyl-4-(diphenylacctyl) -N-{4-mcmoxyphcnyl)piperazinc -2-carboxamide 
4-acetyl-N-<l ,3-benzodioxol-5-ylmethyl) - 1 ~(phenylsulfonyl)piperazine -2-carboxamide 
4-(diphenylacetyl)rN-<2-fui^ 
5 4-acetyl-N^benzyM -(phenylsulfonyljpiperazine -2-caiboxamide 

4^enzoyl~N4>en^l-l^henyl5ulfonyl)pip(amine -2-carboxamidc 
N-benzyl^diphenylacetyl)-l^heriyl^ 

4-acctyl- 1 -(phenylsulfbnyl) -N-(2-tm'enylmcthyl)piperazine -2-carboxamidc 

4-(dipheny lacetyl) - 1 ^henylsulfonyI)-N^24hienylmethyl)piperazine -2-carboxamide 

1 0 N~l — (2-cyanophcnyl)-N~3 — (1 Ha^hthylmethyi)-4^hcnylsulfonyl)piperaziiio -1 ,3- 

dicarboxamidc 

N-<2^-<iihydro-lH-inden-l -yl>4-[(4^nethoxyphenyl)sulfonyl] -1 -{2- 
thieny lsulfonyl)pipera2ine -2-carboxamide 

(1 -{ [4-(diphenylacetyl) -1 -{2-thicny1sulfonyl)piperazin -2-yl]carbonyl}pipcridin -2- 
15 yl)methanol 

4-{diphenylacetyI)-N-[4-(hydroxymc%l)phcTiyI] -1 -{2-thienyl3ulibnyl)pipcrazmo -2- 
carboxamide 

4-{diphcnyIacctyl)-N-(4-fluoiX)benzyl)- 1 -p-thicnylsulfonyl)pipcrazinc -2-carboxamidc 

1 -bcnzoy l-4-[(3 ,4-dimcthoxypheny l)sulfonyl] -N-(2-phcnylpropyl)pipcrazinc -2- 
20 carboxamidc 
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1 ^enzoyl-44(4-nitrophenyl)sulfonyl] -N-(2-phenyipropyl)ptperazine -2 -carboxamide 

N~l~4-dibenzoyl-N~3 — (diphenylmethyl)pijxnazine -1 ,3-dicarboxamide 

4-benzoyl-N~3~-(2,2-<iiphenylethyl) -N~ 1 — (3 -methoxyphenyl)piperazine - 1 ,3 - 
dicarboxamide 

5 N~l~-benzoyl-N~3 — (diphenylmethyl)-4-(phenylsulfonyi)pipera2ine -1,3- 
dicarboxamide 

N~l-^ f 4^chlorophcnyO-N~3^-hydiToxy-2i)hcnyle%t)-N~3— mc%l^ 
(phenylsulfonyl)pipcrazine - 1 ,3 -dicarboxamide 

N~3-^-hydroxy-2-pheiiylethyl)-N~3~ memyl-N~1^4-phenoxyphenyi)-4- 
10 (phenylsulfonyl)piperazinc -1 ,3 -dicarboxamide 

N~3 — [1,1 -bis(hydroxymethyl)propyl] -N~l — (2-cyanophenyl) -4-(2- 
mienylsulfonyl)piperazirie -1 ,3 -dicarboxamide 

N~l~[4-{beiizyloxy)pheiiyl]-N~3«^ 
thienylsulfonyl)piperazme -1,3-dicarboxamidc 

15 N~3 — (2-hydroxy-2-phenyiethy1)-N~3 — methyl-N~l— <4-phenoxyphenyl) -4-{2- 
thienylsulfonyl)piperaziiie -1,3 -dicarboxamide 

N-butyl-4-(diphenylacetyl) -1 -{2-tMenyte^^ -2-carboxamide 
4-(diphcnylacetyl) -N-{2-furyhncthyl)-l -(2-thicnylsulfonyl)pipcrazine -2-carboxamidc 
N-benzyl -4-(diphenylacetyl) - 1 -{2-thienylBulfonyl)piperazine -2-carboxamide 
20 4-(diphcnylacetyl)-N-(2-tHcny^ -2-carboxamidc 
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N-(2^-dihydro-lH-inden-l -yI)^^diphenylacetyl)-l^^Wenylsulfonyl)piperaznae-2- 
carboxamide 

4- (diphenylacetyl)-N-(2-phenyJpropyl)-l -<2-thienylaulfonyl)piperaziD© -2-carboxamJde 

N~3 — (2-fiiryhnethyl)-N~l ~^>cntyl-4-(phenylsulfonyl)piperazine -1 3 -dicarboxamidc 

5 4-(biphenyl-4-ylsulfonyl)-N~3— [(1 "ethylpymolidin-2-yl)methyl] -N~l — (3 - 

methoxyphenyl)piperazinc -1 ^-dicarboxaraido 

N~l — [4-(benzyloxy)phcnyl] -4-(biph<niyl^ylsulfonyQ-N~3~-[(l -ethylpyrrolidin-2- 
yl)methyl]pipetazuic -1^-dicaiboxamide 

N~3^4-methoxyphenyl)-N~l~- phenyl^quinolm^y!sulfonyl)piperEmiie -1,3- 
10 dicarboxamidc 

N~3^24iydroxy-2-phenyle%l)-H~3~rre^ 

5- ylsuIfonyl^iperazine-l^-dicaiboxamide 

3- {[3-{[2-(hydroxymethyi)piperidm -1-yljcarbonyl} -4-(quinolin-8- 
ylsulfbnyl)pipcrazin -1 -yljcarbonyl} -6-pcntyi~2H-pyran-2-ono 

15 l-(3 -chlorobenzoyl) -N^diphenylmethyl)^^quinolm^ylsulfonyl)piperazine-2^ 

carboxamide 

1 -(3 chlorobenzoyl) -N-<2-phenylpropyl)-4-(quinolin-8-ylsulfonyl)piperaane-2- 
carboxamido 

4- (3 chlorobenzoyl) -N~l — (3,4-dichlorophenyl)-N~3— (2,3 -dihydro- lH-inden-1 - 
20 y i)piperazine -1 ,3 -dicarboxamide 

4-(3chlorotenzoyl)-N~3~-(23-^ 
methoxyphenyl)pipcrazine -1 ,3 -dicarboxamidc 
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4^3^orobenzoyI)-N~l~^3,4^cM<m)p^ 
1 ,3 -dicarboxamide 

4-{3-chlorobraizoy0-N~l^-c^ 
dicarboxamide 

5 4-ben2»yl-l^^hlorobenzoyl)-N^diphenylmetfayl)piperazino -2-carboxamide 

1 -(3-chlorobenzoyl) -N-(dipherrylmethyl) -4-{3 -pipcridin -1 -ylpropanoyl)piperazine -2- 
carboxamide 

l<3H;hlorobcnzoyl)-N^diph(mytjne%l)^^henoxyac^ 

1 -(3-chlorobenzoyl) -N-(diphenylniethyl) ^(4-methoxyphenyI)acetyl]piperazine -2- 
10 carboxamido 

lK3^croben^l)-4-(<tyclohexylca* 
carboxamide 

H3K^orobenzoyl)-4^dipheny^ 
carboxamide 

15 N^2/Wichlorobenzyl)-44(3,4-dim -l-{2- 

tmenylsulfonyl)piperazine -2 -carboxamide 

N4riphenyt-2-yl-4Kbiph^ 
yl]carboiiyl}prpeiazme-lK5wboxamide 

N~l—[4-(benzyloxy)phenyl] ^^iphenyl^ylsulmnyl)-N~3-^Hiiorpholm -4- 
20 ylemyl)piperazine -1 ,3 -dicarboxamide 

4-{biphenyl-4-ylsiilfo^ 
phcnoxyphenyl)pipcrazinc-l 3 -dicarboxamide 
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N~l~[4-(benzyloxy)pbenylH 
yl)propyl]piperaziiie -1 ^-dicarboxamide 

4-(biphenyl-4-ylsulfonyI) -N~3H? -{lH-imidazol- l-yl)propyl]-N~l~-(4- 
phenoxyphenyl)piperazine -1 ,3 -dicarboxamide 

5 N-allyl-4-[(4-tert-butylphcnyl)sulfonyi] - 1 -(quinolin--8-ylsiilfonyl)piperazine -2- 

carboxamide 

N~l*^-cyanophenyi)-N~3~<diphOTyb 
1 ,3 -dicarboxamide 

4-{biphenyi^ylsulfbnyl)-N~1^3,4-^^ 
10 (dime%lamiDo)(^}d]pipci^n6-13^caTboxamide 

N~l^biphenyl-2-yl-N~3'— (23^iibydro-lH-indeo-l-yl)^ 
1 ,3 -dicHrboxamide 

N~l ~-biphcnyl-2-yl-N~3~-(3 -cthoxypropyl) -4-{phenylsulfonyl)piperazine -1,3 - 
dicarboxamide 



15 
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8. A pipcrazrac-2-carboxamide derivative according to formula (TJ) 

r 

as well as its geometrical isomers, its optically active forms as enantiomers, diastereo - 
mere and its raccmate forms, as well as pharmeceutically acceptable salts and pbarma - 
ceutically active derivatives there of, wherein 

5 A, X, Y, R l , andR 2 are as defined in claim 1; 

R 4 and R 5 are each independently from each other selected from the group consisting of 
straight or branched C i-C^aUcyl, Cz-Ce-alkenyl, C^CValkynyl, aryl, heteroaryl, C s-Cs- 
cycloalkyl or heteroc ycloalkyl, C i-Ce-alkyl aryl, C i-CValkyl heteroaryl, C i-C 6 -aIkyl 
cycloalkyl, C i-Ce-alkyl heterocycloalkyl, C 2-C6-alkenyl-«ryl or -heteroaryl, Cj-C*- 
10 alkynyl aryl or -heteroaryl, carboxy, cyano, halogen, hydroxy, C i-C6-alkoxy, nitro, 

acylamino, ureido, sulfo nylarnino, sulfanyl or sulfonyl. 

9. A piperazmc-2-carboxamide derivative according to claim 8 wherein X is -S02-,Yis 
-SO2-, -CO- or -CO-NR 3 - wherein R 3 is H or straight or branched (C i-C^-alkyl, A is 
aryl or heteroaryl, R 1 is H or -CH3, R 2 is straight or branched (C i-C6)-alkyl, (C2-C 6 >- 
15 alkenyl, aryl, (C i-Ce^afcyl aryl, heteroaryl, (C i-C$)-alkyl-heteroaryl, cycloalkyl, (C 1- 

C 6 )-alkyl-cycloalkyl, 3 -8-mcmbered hcterocycloalkyl, (C i-C6>-aIkyl -3-8Hnembercd 
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heterocycloalkyl, R 1 and R 2 together may form a 3 -8-membered heterocycle, and R 4 
and R 5 are both H. 

10. A piperazine -2-carboxamide derivative according to claim 8 or 9 wherein X is -SO2-, 
Y is -CO-, -CONH-, -SO2-, A is tert-butoxy caxbonyi, phenoxyphenyl, dmiethylamino - 

5 phenyl, diphenylmcthyl, phenyl prop -2-enyl, 6 pentyi-2-one pyranyl, R 1 is H or -CH 3 , 
R 2 is hydroxycthyl, propon -2-enyl, 3-hydroxy-l -phenyl propyl, 2 -hydroxy-1 -phenyl 
ethyl, prop -2-enyl, methoxy phenyl, 2 -hydroxy-2-phenyl ethyl, 2,2 diphenylethyl, 1 - 
ethyl pyrrolidinl -2-yl, 1 ,3 bcnzodioxol -5-yl -methyl, 2-ftrylmcthyl, benzyl, pyridin - 
4yl-methyl, 2-(hydroxymethyl)piperidm-l-yl, 2 -hydroxycthyl, 2 -hydroxy-2-phcnyl 

10 ethyl or cyclopropyl, R 1 and R 2 together may form a piperidine, and R 4 and R 5 arc both 

hydrogen. 

1 1 . A piperazine -2-carboxamide derivative according to any of claims 8 to 10 selected 
from the group consisting of: 

(2S)-4-[(4^ert-bu1ylphcnyl)sulfbnyl]-N-(2-hydroxycm 
15 sulfonyl)piperazine -2-carboxamide; 

(2R)-4-[(4-tert-buty1phcnyl)sulf^ 
sulfonyl)piperazine -2-carboxamide 

(2S)-4-[(4-tcrt-butylphenyl)sulfonyl] -N-prop-2-cnyl-l -{quinolin-8-yl- 
sulfonyl)piperazine -2-carboxamide; 

20 (2R)-4-{(4-tert-butylphenyl)8ulfonyl] -N-prop-2-cnyl-l -(quinolin-8-yl- 

sulfonyi)piporazino -2-carboxamide; 

(2R>4-[(4-tcrt-butylphenyl)sulfbnyl] -N-[(l S)-3-hydroxy-l -phenylpropyl] -1 -(quinolin - 
8-yl-snlfonyl)m*pera2me-2K^oxainide; 
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(2R>4-[(4-tat-butylphaiyl)sulfonyl] -N-[(lR)-3 4iydroxy-l -phenytpropyl] -1 -{quinolin- 
8-yl-siUfonyI)piperazine-2-<aitK)xamide; 

(2RH-[(4-teit-butylphenyl)sulfonyl] -N-[(lR)-2-hydroxy-l -^)henylethyl]-l -(quinolin- 
8-yl-sulfbnyl)piperazine-2-carboxamide: 

5 (2R)^(4-tert-butylph^ 

8 -yl-sulfbnyl)pipcrazine -2-carboxamide; 

4-{diphenylacetyl)-N-{2-fiirylniethyl)-l -(quinolin-8-ylsulfbnyl)piperazine -2- 
carboxanride; 

4-Diphenylacetyl-Hquino1in^-«ulfonyl)-pipeiBzin add (pyridin-4- 

10 ylmcthyl)-amide 

4-Diphenylacetyi-l-(qukolme-8-sulfo^ acid benzylamide 

44^henylacetyl~Hquinolme^ulfb^ acid (thiophen -2- 
ylmethyl) -amide 

4-Diphcnylac(^l-l-(quinolinc-8-sulfbnyl)-pipera2d acid (pyridin -2- 
1S ylmethyl)-amlde 

( R)-N-l^iphenyl-2-yi-N-3-H3^1H-imidazol-l-yl)propyl] 
ylsxilfonyl)pipeiazine-l t 3-dicarboxamid£ 

( S)-N~l~-bfchenyl-2-yl-N~3^3^1H-M 
ylsulfonyl)pipefazine-l ^-dicatboxamidc 

20 N~l~-biphenyl-2-yl-N~3 — (2^3 -^ydro-lH-inden-1 -yl)-4-(quinolin-8- 
ylsulfonyl)pipcrazme -1 ^-dicarboxamide 
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dicarboxamide 

N~3~-(4-methoxyphertyl) -N~l~-phenyl ^quinolin ^-ylsulibnyl)piperazine -13- 
dicarboxamide 

5 N~3~-{2-hydroxy-2-pheiiyiemyl)-N~3~me% - 

8-ylsulfonyl)piperazine -1 ,3 -dicarboxamide 

4-benzoyl-N-(diphenylmethyl) -1 -(quinolin -8~ylflulfonyl)piperazine -2-carboxamide 

N-(diphenylmcthyI) -4-{pyridin -2-ylcarbonyl) - 1 -{quinolin -8-ylsulfbnyl)pipcrazmo -2- 
caxboxamide 

10 N-(diphenylmctiiyl)^-(3-pTpcridm-^^ 
y lsulfonyl)prperazme -2-carboxamide 

N-(mphenylmemyl)^-(phenoxyaccty^^ 
carboxamidc 

N-(diphenylmethyl) -4-[(4-methoxyphenyl)acetyl] -1 -(qtimolm-8-ybulfonyl)piperBzine - 
15 2-carboxamide 

4^4^dime4hylamino)benzoyl] -N-(diphenylmethyl) -1 -(quinolin -8- 
ylfiulfbnyl)piperazine -2-carboxamidc 

4<cyclohexylcarbonyl)-N-{diphenylmetiiyl)-l -{quinolin-8-ylsuIfonyl)piperazine -2- 
carboxamide 

20 4^etyl-N-(2,4^cWorobenzyI)-l^qiimoun^-ylsulfon 

4-benzoyl-N^,4^cUorobcDzyl)-l^qumolin -8-yIsulfonyl]pipcrazino -2-carboxamide 
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N<2,4^cUorobenzyl)^-(pyridm-2-yicarbonyl)-l ^quinolin-8~ylsulfonyl)piperazine - 
2-carboxamide 

N-<2,4-dichlorobeiizyl)-4-0-piperidin-l -ylpropanoyl)-l -(quinolin-8- 
y lsulfony l)piperazine -2-carboxamide 

5 N^4^chlorobenzyI)-4^hcnoxyacetyl) -1 ^quinolin -8-ylsulfoiiyl)piperazine -2- 
carboxamidc 

N^2,4-dichlorobenzyl)^[(2^xo^pentyl-2H^yran-3-yl)carbonyI] -1 -(quinolin-8- 
ylsulfonyl)piperazine -2-carboxamide 

N^2,4^chlorobenzyl)-4-(diphenylacetyl) -1 -(quinolin ^-ylsulfonyl)piperaziiie -2- 
10 carboxamide 

N-(2,4-dichlorobenzyl)-4-[(4-mEthoxyphenyl)acetyl] -l-(quinolin-8- 
ylsiilibnyl)piperazine -2-carb oxamide 

N-(2/l-dicMorobcnzyl)^-[4-{(umct^ 
ylsulfonyl)piperazine -2-carboxamide 

15 4-benzoyl-N-(2 t 2-diphenylethyl)-l -(quinolin -8 -y lsulfony l)piperazine -2-carboxamide 

N-(2^-diphenyle1hyl) -4-(pyridin-2-yIcarbonyl)-l ^quinolin-8-ylsulfonyl)piperazine -2- 
carboxamidc 

N-(2,2-diphcnylethyl)-4-(3-pipcridin-l -ylpropanoyl)-l -(quinolin-S- 
ylsulfonyl)piperazine -2-carboxamide 

20 N^2^Hiiphenylethyl)-4-{(4-mefeoxyphenyl)acetyl] -l-(quinoiin-8- 

yisulftrayl)pipcrazine -2-carboxamide 
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4-[4-(dimethylaniino)beiizoyl] -N-<2^-diphenylethyl) -1 -{quinolin-8- 
ylsulfonyl)pipci«zine-2-caiboxamide 

4<diphenylacetyi)-N-[(l^thy!py^ 
ylsnlfonyl)piperazine -2-^carboxamide 

5 ' N^lyMKdphenylacetyl)-Hqumolm^^^ 

N-(l ,3 -bcnzodioxol -5-ytmethyl)-4-[(2E)-3-i>henylprop -2-enoyl]-l -(quinolin-8- 
ylsirifonyl)piperazine -2-carboxamide 

N-(l ,3-benzodioxol -5-yhnc1hyl)-4-(diphenylacctyl) -1 -{quinolin-8- 
ylsulfonyl)piperazine -2-carboxamide 

10 N-{1 ,3 -bcnzodioxol -5-ylmc%l)-^[4-{dimethylamiiio)benzoyl] - 1 -{quinolin -8- 

ylsulfonyl)piperazdne -2-carboxamide 

4-(diphenyIacetyl) -N-(3 -cthoxypropyl) -1 -(qumolin-8-ylsulfbnyl)pipcrazinc -2- 
carboxamidc 

N^2~fwylmcthyl)^4(2^xo-6^^ 
15 ylsulfonyl)piperazine -2-carboxamide - - . 

N-benzyl-4-(phenoxyacetyl)"l -(qnmolin-8-ylsulfo^^ e-2-carboxamide 

N-benzyl-4-[(2-oxo-6-pentyl-2H-pyran -3-yl)carbonyl] -l-(quinolin-8- 
ylsulfonyl)pipcrazme -2-carboxamide 

N-beBzyl^[4-<oUme%Iammo)benzoyl] -l-(qumolin-8-ylsulfonyl)piperazine -2- 
20 carboxamide 

3-{(3-{[2-(hydroxymettiyl)pipcridin -l-yQcarbonyl} -4-(quinolin-8- 
ylsulfonyl)piperazin -l-yl]carbonyl} -6-pcntyl-2H-pyran -2 -on c 
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4^diphenylacctyl)-N44^ydroxymethyl)pheiiyri - Hqiiinolin-^-ylsul&nyl)piperazine - 
2 -carboxami de 

4-{diphenylacetyl)-N-{4 -fhioroben2yl) -1 ^quinolin-8-ylsulfonyl)piperaziiie -2- 
carboxamide 

5 4^diphenylacetyl)-N^^henylpropyl^ 
carboxamide 

4-[(4-methoxyphenyl)acetyl] -N^2~phenylpropyl)-HquinoUn-8-ylsulfonyl)piperazine - 
2-carboxamide 

N~l~-biphenyl-2-yl-N~3 — (4-fluorobenzyl)^quinoIin-^-ylsulfonyl)piperazine-l r 3- 
10 dicarboxamidc 

H3^1orobenzoyl)-N-(diphenyImethyty 
carboxamide 

1^3-chloro1>errayl)-N-(2^hcnylpropyl^ 
carboxamide 

15 N-allyl-4-[(4-tert-buty lpbeoyl)sulfonyl] -1 ^quinolin-8-ylBulfonyl)piperazine -2- 

carboxamide 

N-allyl-4-(bipheiiyl-4-ylsulfonyl)-l ^quinolin-8-ylsulfonyl)piperazino -2-caxboxamidc 

4-[(4-tert-butylphenyI)sulfbnyl] -N-{2-bydroxyethyl)-l -(quinolin-8- 
ylsulfonyl)piperazine -2-carboxamide 

20 4-[(4-tert-butylphenyl)suIfony l]-N-(2-rurylmethyl)- 1 -<qirinolin-8- 
ylsulfonyl)pipcrazine -2-carboxamide 
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4-[(4-tert-bulylphenyl)sulfonyl] -N-(pyridin-4-ylmethyl)-l -{quinolin-8- 
yisulfonyl)piperazinc-2-caxboxamide 

N^-phenylpropyl)-4<phenylsdfony^ 
carboxamide 

5 N-(2-phenylpropyl) -1 ,4-bis(qiiinoiin-8-ylsulfonyl)piperaziiie -2-carboxamide 

4-[(4-methoxyphcnyl)sulfonyl] -N-(2-phcnylpropyI)-l -<qirinoUn-8- 
y Isulfony I)piperazine -2-carboxamide 

4-[(3,4Klimcthoxyphenyl)sulfonyr| -N-(2-phenylpropyl)-l -{quinolin-8- 
ylsulfbnyl)piperazine-2-carboxamide 

10 4-[(4-methylphenyl)sulfonyI] -N-(2-phenylpropyl) -1 <qmno!in-8-ylsulfonyl)pipera2ine - 

2-carboxamide 

4-[(4 -4iitrophcnyl)siilfonyl] -N^2-phOTyIpropyl)~Hqirinolin-8--ylsulfonyl)piperazine -2- 
carboxamidc 

4-(biphenyl-4-ylsulfbnyl) -^--(2-hydroxy-2^)henylethyl)-l -{quinolin -8- 
15 ylsulfbnyl)piperazme-2-camoxamide 

4-[(4-tert-butylphenyl)sulfbnyl] -N-cyclqpropyl-l -(quinolin-8 -ylsulfonyl)piperazine -2- 
carboxaroirio 

p-cyanophenyl)-N-3 — (diphOTybiicthyl)^^quinolin-8-ylsulfonyl)pipcrazuie-- 
1 ,3 -dicarboxamide 

20 N~l~-biphenyl-2-yl-N~3-^-fm7lme^ -1,3- 

di carboxamide 
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N~3— ben2yl-N~l ^iphenyl-2-yl-4^quinolin ^ylsulfbnyl)piperazine -1,3 - 
dicarboxarnidc . 

N~l— biphenyl-2-yl-4-(quinolin -^-ylsulfonyl)-N~3~-(2-thienylmethyl)piperazlne- 1 ,3 - 
dicarboxamide 

5 4-<diphenylacetyl) -N-<pyridin-3-ylmethyl)- 1 -{quinolin -8-ylsuIfonyl)piperazine -2- 

carboxamide 

12. A piperazine -2-carboxamide derivative according to formula (III) 




as well as its geometrical isomers, its optically active forms as enantJomers, diastereo - 
mors and its racemate forms, as well as pbarmaceutically acceptable salts and pharma - 
10 ccutically active derivatives thereof; wherein A, Y, R \ R 2 , R 4 and R 5 are as above - 

defined. 

13. A piperazine -2-carboxamide derivative according t o claim 12 wherein A is phenyl or 
thienyl, Y is -SO2- or -CONR 3 wherein R s is H or straight or branched (C i-C6)-alkyl> 
R 1 is H or a straight or branched (C i-CeJ-alkyl, R 2 is straight or branched (C i-Ce^alkyl, 
15 (C i-C6>-alkyl-hctcrocycle or -hcteroaryl and R 1 and R 2 may form a 3 -8-membcrcd 

hctcrocylc, R 4 and R 5 are both hydrogen. 
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14. A pip erazinc -2 -carboxamide derivative according to claim 12 or 13 wherein A is 
straight or branched (C i-C 6 )-alkyl phenyl, biphenyl, benzoylamino K(Ci<*)-alkyl>- 
thien-2-yl, Y is -COKH- or -SOr, R 2 is (Ci-C 6 )-aIkyl-pyrrolidine, R 1 is straight or 
branched (C i-C 6 )alkyl and R 1 and R 2 may form a 3 -8 membered heterocycle, R 4 and R 5 

5 are both hydrogen. 

15. A piperazme-2-carboxamide derivative according to claim 14 wherein A is bipheny I, 
4^1oro-benzoylaminomethyl-thien-2-yl t terf-butyi phenyl, Y is -CONH- or -SO2-, R l 
is H, R 2 is methyl -N-e%l-pyrrolidino, methyl -tiiicnyl or ethyl -diothylamme, R 1 and R 2 
may form a piperidinc, R 4 and R 5 are both hydrogen. 

10 1 6. A piperazine -2-carboxnmide derivative according to any of claims 1 3 to 1 5 selected 
from the group consisting of: 

4^2 , -Me%l^iphcnyl^ulfonyI)-piperazine-l,3^carboxylic acid 3 -[(1-ethyl- 
pyrrolidm-2-yhnemyl)-amido] H(4-phcnoxy-phenyl)^rnido] 

(3R)^Biphenyl^siilfonyl)^ei^ne-13^carboxylicadd 1 -[(4-benzyloxy- 
15 phenyl)-amide]-3-{(2R)[l^yl^^^ 

(3RH^iphenyl^ulmnyl)-piperazine-l^^carboxylicacid 1 -[(4-benzyloxy- 
phenyl)-amidc]-3-{(2S)[l ^yl^yiroHd1n-2.yImemyl]namide} 

(3S)-4^iphenyl^ulfbiiyl)-p^ 1 -[(4-benzyloxy- 

phenyl)-amide]-3-{(2S)[l ^yi-pyrroHa^-2-yhnethyl]-amide} 



(3SH-(Biphenyl-4^1foiiyl)-piperazine-l,3-dicarboxylic acid 1 -[(4-benzyloxy- 
phenyl)-amide]-3-{(2R)[l ^myl-pyrrolidm-2-ylmethyI]-amide} 
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4^^henyl-4^alfbnyl)-piperazine -1 3-dicarboxylic acid 1 -[(4-benzyloxy-phenyl)- 
amide] 3 -{(2-dimethylamino -ethyl)-amide] 

4-(Biphcnyl-4-sulfonyI) -piperazinc - 1 3 -dicarboxylic acid 3-[(2-dimetfaylamino-cthyl)- 
amide] l-[(4-phenoxy-phenyi)-amide] 

5 4-<Bipheoyl -4-sulfonyl) -piperazine-1 3 -dicarboxylic acid 1 -[(3,4-dichloro-phenyl)- 

amide] 3 -[(1 -ethyl^5yrroHdm-2-ylmethyl)-amMe] 

4-{Biphcnyl^ulfcriyl)-piperazine -1 3 -dicarboxylic acid 3 -[(l-cthyl-pynolidm-2- 
ylmethyl) -amide] l-[(4-plicnoxy-phcnyi)-amidc] 

4-(Biphenyl-4-8ulfonyl) -piperazine-1 3 -dicarboxylic acid 1 -[(3,4-dichloro-phenyl)- 
10 amide] 3 -[(2-dieihylamino -emyl)-amide] 

4-(Biphenyl-4-sulfonyl)-pipcrazinc-l 3-dicarboxylic acid 1 -[(4-benzyloxy-phcnyl)- 
amide] 3 -{(2 -dicthylamino -ethyl) -amide] 

4-(Biphcnyi^-sulfonyl)-pipcraziDX3-13-d^(^rboxylic acid 3 -[(2-diethylamino-ethyl)- 
amide] l^(4-phenoxy-phenyl)-amide] 

15 N-l, r-biphenyl-2-y1-4-(l ,1' ^iph<myM-ylsutfonyl)-3-{P-^ -1 - 

yl]carbonyl}pipcrazinc -1 -carboxamide 

N~l^iphcnyl-2-yM^iphrayl^ylstdfon 
piperazinc -13 -di carboxamide 
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1 -(biphenyl-4-ylsulfbnyl) -4-[(4 -tert-bu1ylphenyl)sutfbiryl] -N-[( 1 -ethylpymolidin -2- 
y l)mcthyl ]piperazino -2-carboxamide 

1 ^iphenyl^ylsulfi^l)^[(5-{[(4^1<H^oben2oyl)amino]me thyl} -2- 
thienyl)sulfonyl] -N-[( 1 -ethylpyrrolidin -2~yl)memyl]prperazine -2~carboxamide 

5 l-{biphenyl-4-ylsulfonyI) -N-[( 1 -ethylpyrrolidin -2-yl)methyl] -4-(4-phenoxybenzoyl)- 

piperaziiic -2-carboxamide 

1 7. A piperazine -2-carboxamide derivative according to any of th e claims 8 to 1 6 for use 
as a medicament 

18. Use of a piperazine -2-carboxamide derivative according to any of claims 8 to 16 for 
10 the preparation of a medicament for the prophylaxis and/or treatment of dysmenorrhea, 

preterm labor, premature birth and for stopping labor prior to cesarean delivery. 

19. A pharmaceutical composition containing at least one piperazine -2-carboxamide 
derivative according to any of claims 8 to 1 6 and a pharmaccutically acceptable carrier, 
diluent or excipient thereof. 

15 20. A method of preparing a piperazine -2-carboxamide derivative according to any of 

claims 1 to 16 comprising the step of reacting a piperazine carboxylic acid of formula 
(VH) with an amine (VHI) : 




wherein A, B, X, Y, R *, andR 2 are as defined in claim 1. 
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21. A method of preparing a piperazine -2 -carboxamide derivative according to any of 
claims 1 to 16 comprising the step of reacting a piperazine amide of formula (XVT) 
with a compound of formula (XVII) : 

h o R ? T V 

(XVI) B 

5 wherein A, B, X, Y, R l , and R 2 are as defined in claim 1 and LG is any appropriate 

leaving group. 

22. A method of preparing a piperazine -2 -carboxamide derivative according to any of 
claims 1 to 16 comprising the step of reacting a piperazine amide of formula (XH1) 
with either of the compounds of formula (XVIII) or (XIX), or (XX) in conjunction 

10 with (XXI): 

IL . 



B orANCO^j '|'"£'""R J 



X A-Y-LG (XVIII) 

^ orANCOfXDC) 

A-NHRgPOQ x 
P* 1 ") + LG 1 C0LG 2 (XXI) ^ 



wherein A, B, X, Y, R and R 2 are as defined in claim 1 and LG i and LG 2 is any 
appropriate leaving group. 

23. Intermediate compounds offormu Iae (VII), (XVT) and (XIII) selected from the group 
15 consisting of : 
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4^ter^utoxycaibOTyl)-l-(b^ acid 

4-(fer/-toitoxycarb^ acid 

(2R)^/^butoxycaibonyl)-l-(quinolm^ 
hydrochloride 

5 4-{tert-butoxycarbonyl) -1 ^iphenjd^sulfonyl)pipeia2ine-2Harix)xylic acid 

4-(tert-biitoxycarbonyl)-l-(tMen-2^ -2-carboxylic acid 

4-{/gr/-butoxycarbonyl)- 1-benzoylpipffazine -2-carboxylic acid 

4-{tert-butoxycarbonyl) - 1 -(3 -cWoro-benzoyL)pijxjrazirie -2-carboxylic acid 

H/er^utoxycar1x>nyi)-4-(4-tert^ -2-carboxylic acid 

10 (2R)^o^tinolm-8-ylsulfonyl)piperazinc -2-carboxylic acid 

(2S)-4-[(4-ferf-biityIph(^ -2- 
carboxylic acid 

(2R)-4-[(4-tert-butyrphenyl)sulfonyl] -Ho^inolin-8-ylsulfonyl)piperazine-2- 
carboxylic acid 

15 (2R)-l-[(4-/Brt-butylphenyl)sulfonyl] 4-(q^inolin^-ylsuIfOTyl)p^erazine-2- 

carboxylic acid 

fert-butyl (3R) -3-[(p^-2-enylamino)carbonyl] ^(quinolin -8-ylfiulfonyl)piperazine - 
1-carboxylate 

(2R)-N-prop-2-enyl-Hquinolin-8-ylsulfonyl)pipera2dne-^ 
20 hydrochloride 
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4-terf-butyl l-(9H-fluoien-9-yhnetbyI) 2 -( { [( 1 -ethy Ipyrrolidin -2-yl)metbyl]- 
amino}carbonyl)pipcrazine -1 ,4-dicarboxylate 

N~3~-[(l -ethy Ipyrrolidin -2-yl)methyI] -N~ 1 ~-(4-phenaxypheny I) -piperazine-1,3 
dicarboxamide 
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